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Work Plan Page 1 of 64
Blackwell Landfill REVISION: Final
DuPage County, Illinois DATE: January 28, 1991

SECTION 1
WORK PLAN PREPARATION
The planning documents for the Remedial Investigation/Feasibility Study at the
Blackwell Landfill NPL Site consist of a Work Plan (WP), a Field Sampling Plan (FSP),
a Quality Assurance Project Plan (QAPP), and a site specific Health and Safety Plan

(HSP). Each of the plans has a specific purpose, and efforts have been made to avoid
duplication of focus in the documents.

For example, although monitoring well installation will be discussed in all four of the
documents, each document addresses a different aspect of the process. The focus of
monitoring well activities in the Work Plan will be to specify the number and locations of
wells and describe the rationale for each of the well locations. The focus of the FSP is to
describe the details of soil boring and sampling, well construction, groundwater sampling
procedure, and aquifer testing. The QAPP contains the specific protocols which will be
followed for sampling, sample handling and storage, chain-of-custody, and laboratory (or
field) analysis. The Site Specific HSP provides the field personnel with a description of
procedures and personal protective equipment to be used for while making soil borings,
constructing monitoring wells and collecting samples.

A detailed description of each of the planning documents follows.

1.1 Work Plan (WP)
This RI/FS Work Plan has been developed in conformance with the provisions of the

Consent Order and standards set forth in the following statutes, regulations and
guidance:

« Section 121 of CERCLA;
U.S. EPA "Guidance for Remedial Investigations and Feasibility Studies Under
CERCLA?", Interim Final, EPA/540/G-89/004, OSWER Directive 9355.3-01,
dated October 1988;
National Contingency Plan (NCP), dated February 1990, and

Additional Guidance Documents provided by U.S. EPA.
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Blackwell Landfill - REVISION: Final
DuPage County, Illinois DATE: January 28, 1991

The purpose of the Work Plan is to define the scope and objectives of the RI/FS. The

- scope consists of proposed numbers and locations for each of the field activities and

details for completion of non-field activities. Recognizing that some modification of
sampling locations and parameters may be appropriate as more is learned about the site,
the objectives for each activity are also provided to aid decision making. A Data
Management Plan is included as Appendix A of the Work Plan.

The schedule, included as Table 1-1, shows the estimated implementation of tasks and
submission of deliverables in weeks subsequent to regulatory approval. It does not
include excessive laboratory turnaround times or extended U.S. EPA review periods.

1.2 Field Sampling Plan

A Field Sampling Plan (FSP) addressing data acquisition activities for the RI has been
prepared. The plan contains a summary of the site background, a statement of sampling
objectives, a listing of sample locations and frequency, sample designation, sampling
equipment and procedures, and a summary of sample handling and analysis. The
procedures described in the FSP include methods for source characterization and
preliminary migration pathway assessment including soil borings, well installations,
determination of groundwater levels, hydraulic conductivity tests, and surface water, soil,
sediment and groundwater sampling.

1 li ject Plan

A Quality Assurance Project Plan (QAPP) has been prepared in accordance with current
U.S. EPA guidance. The QAPP specifies the analytical methods and protocols to be
used at the various stages of the site investigation. Specific methods are defined for field
screening of samples, waste and contaminant characterizations and bench and pilot
treatability testing. U.S. EPA Contract Laboratory Program (CLP) protocols will be
used for waste and contaminant characterization analyses. The outline for the QAPP
includes:

Title Page
Table of Contents
1. Project Description
2. Project Organization and Responsibilities
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QA Objectives for Measurement
Sampling Procedures

Sample Custody

Calibration Procedures
Analytical Procedures

Data Reduction, Validation, and Reporting
Internal Quality Control -

10. Performance and Systems Audits
11. Preventative Maintenance

12. Data Assessment Procedures

13. Corrective Actions

14. Quality Assurance Reports

1.4 Sit ific Health and Safi
The Health and Safety Plan (HSP) has been prepared to address hazards that the
investigation activities may present to the investigation team and to the surrounding

community. The plan conforms to applicable regulatory requirements and guidance
including:

WRNAN B W

"Occupational Safety and Health Standards for Hazardous Waste Operations
and Emergency Response” [29 CFR 1910.120 (I)(2)], Final Rule, March 6, 1989;

U.S. EPA Order 1440.3 - "Respiratory Protection”;

U.S. EPA Order 1440.2 - "Health and Safety Requirements for Employees
Engaged in Field Activities"™;

U.S. EPA Qccupational Health and Safety Manual; and
U.S. EPA Standard Operating Safety Guides (November 1984).

The Health and Safety Plan details personnel responsibilities, protective equipment,
procedures and protocols, decontamination, training and medical surveillance. The plan
identifies problems or hazards that may be encountered and their anticipated solutions.
Procedures for protecting third parties such as visitors or the surrounding community are
also provided.

TSD 1 men
Copies of the Planning Documents and information collected during the RI/FS will be
made available by the U.S. EPA to the Agency for Toxic Substances and Disease
Registry (ATSDR) pursuant to SARA.
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' Blackwell Landfill REVISION: Final
DuPage County, Hlinois DATE: January 28, 1991
SECTION 2
INVESTIGATIVE SUPPORT
2.1 Site Mapping/Description

An accurate topographic map of appropriate working scale and contour interval has
been prepared. A base map of the site will be prepared from this topographic map, and
will have a scale of one inch to 100 feet (1":100") and two-foot contour intervals. The
base map will show the locations of wetlands, floodplains, water features, buildings,
utilities, paved areas, and other pertinent features. Larger scale maps may be produced
from the base map, as necessary. Maps will be prepared from the base map to show the
location of existing monitoring wells, additional wells installed, all sampling locations,
and water supply wells. :

If necessary, surveying may be conducted to establish horizontal and vertical controls for
the site relative to the National Geodetic Vertical Datum of 1929.

A boundary survey has been completed to locate the boundaries so that future activities
do not carry over onto adjacent properties without proper permission. Figure 2-1 shows
the boundaries of the Blackwell Landfill Study area and also delineates the landfilled
area itself.

A field office and decontamination area will be set-up in Denny’s Den, located at the
north end of the landfill (Figure 2-1). Denny'’s is the garage and office area which was
used when the landfill was in operation. Access to the area is limited by a locking gate.
A concrete decontamination pad will be constructed to collect the water used to
decontaminate the drill rig and other sampling equipment. The decontamination and
purge water will be contained either in drums or a tanker and analyzed for appropriate
disposal. If necessary, a licensed hauler will be used for disposal.

Additional arrangements will be made as necessary to construct the appropriate support
facilities and/or procure the equipment necessary to perform a hazardous site
investigation. This could include the preparation of decontamination facilities, utility
hook-ups, and site access control stations.
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SECTION 3
DESCRIPTION OF THE CURRENT SITUATION

it ion an
311 Site I . { Boundari
3.1.11 Location. The Blackwell Landfill NPL Site (Site) is located in Section 26,
Township 39 North, Range 9 East, DuPage County, Illinois. The Site is part of the Roy
C. Blackwell Forest Preserve, and is owned by the DuPage County Forest Preserve
District (FPD). The landfill itself occupies approximately 40 acres within a forest
preserve of more than 1200 acres. The location of the Site is illustrated in Figure 3-1.

3.1.1.2 Site Boundaries. The boundaries that define the extent of the Blackwell Landfill
NPL Site are as follows. On the north and east the boundary extends through the center
of Silver Lake from Spring Brook on the north to Butterfield Road (Route 56) on the
south. The southern boundary extends along Butterfield to the intersection of
Butterfield Road and the West Branch of the DuPage River, and then northward from
this intersection to the intersection of the West Branch of the DuPage River and Spring
Brook. Spring Brook forms the western boundary of the Site. Figure 2-1 and 3-2
illustrates the boundaries of the Site.

3.1.2 Site History
2.1 Hi Pri ill ion. The original 40-acre tract which was

developed into the Blackwell Landfill was purchased by the Forest Preserve District of
DuPage County in 1960. Over the following five-year period, approximately 1,100
additional acres were acquired by the Forest Preserve District. The property was
purchased with the intent that after construction of the landfill the site would be
developed as a forest preserve and used for recreational purposes.

The original intent was to use an abandoned gravel pit at the site for solid waste disposal.
In 1963, gravel excavation was resumed, and continued until July of 1969. During the
course of the gravel mining, the lakes at the site were enlarged and deepened. The
mined materials were sold to fund the lake construction, and recreational and flood
control projects.
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The concept of landfilling within the gravel pit was subsequently abandoned. Instead, it
was determined that an environmentally-secure landfill would be constructed on the
FPD property. The intent was to construct a landfill that would limit the effects of waste
disposal on the surrounding area, create a hill within the preserve which could be used
for recreational purposes, and provide an economical means of constructing the lakes at
the preserve. The excavation of the lakes would provide clay materials which could be
used in landfill construction, and would also provide aggregate which could be sold to
help defray the costs of landfilling.

Concern regarding the suitability of the site for landfilling was expressed by several
parties, including the Illinois State Geological Survey, the Illinois Sanitary Water Board,
and Northeastern Illinois Planning Commission (NIPC) personnel. Concerns regarding
the site centered on its geologic and hydrogeologic characteristics, including its position
on the edge of the Warrenville cone of depression, extensive sand and gravel deposits in
the Site area, and the probable hydraulic connection between the recreational lakes and
the buried refuse. The ISGS suggested that careful engineering procedures would be
necessary to develop a secure landfill at the site, so the County Board of Commissioners
approved the development of an engineering plan for the project.

3.1.2.2 Landfill Design and Construction. Original design recommendations were
developed by the NIPC. Preliminary design specifications for the Blackwell Landfill

were developed by William Rose and Associates (Rose) for DuPage County and
submitted in October, 1966. It was recommenccd by Rose that the landfill cover a 35-
acre area, that a three-to-one clay to refuse ratio be employed, and that the fill area be
constructed as a honeycomb of one-acre cells. Each cell would have a one and one-half
foot clay base and a perimeter clay berm eight to nine feet in height. Each cell would be
filled with two three-foot lifts of refuse, separated by six inches of clay. Each cell would
be covered by one and one-half feet of clay, which would form the base of the overlying
cell. The cells were to be offset, to maximize stability in the landfill design. The cover
design specified a final 12-foot layer of compacted clay, covered by soil and vegetation.
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The construction of the landfill was performed as a joint effort between the DuPage
County Public Works Department (PWD) and the FPD. Under the agreement between
the agencies, the PWD was to build the landfill, under supervision by the FPD. The
following construction specifications were included in the contract drawn up between the
two agencies:

Berm Height—-Four feet per lift.

Berm Width—-11 to 12 feet at top.

Refuse Height-Three feet per lift.

Minimum Daily Cover-Six inches of clay or mixture of clay and gravel.

Floor Construction—-Two feet of blue clay minimum, dove-tailed into existing
blue clay.

Temporary Cap-—-One to two feet of sand, gravel, clay, or mixture.

Refuse Compaction--Obtained by maximum use of site tractor crossing
deposited refuse. .

Construction of the landfill commenced in 1965. By 1967, the shape of the hill and
general cell layout had been determined. The original landfill cell configuration
consisted of eight cells, and is illustrated in Figure 3-3. Cell 9, also shown on the figure,
was not part of the original planned design.

The original layout of the landfill was generally followed. Daily records were not kept to
detail how the construction proceeded. However, in general it was the procedure to
develop cells several acres in size by building side berms, and then filling the cells with
refuse and daily cover. At the completion of each cell, clay covers and side berms would
be constructed for the next level of refuse. The clay covers served as the liners for the
overlying cells, as the landfill construction proceeded upward.

Significant deviations from the original design are known to have occurred. During the
gravel operations which predated landfilling at the site, a drainage ditch had been
excavated between the south end of Silver Lake and Spring Brook. This ditch was later
partly filled with concrete, logs, and brush and is shown as Cell 9 on Figure 3-3. Cell 8 of
the landfill may have been partially constructed over this ditch, but boring logs from
landfill vents drilled within Cell 8 indicate that a clay base liner is not present.
Additionally, the area northeast of the landfill was designated in the original plans as a
non-dumping area. However, refuse was encountered in this area during drilling of vents
SV-5 and SV-9.
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A series of letters writter. over the period 1965 to 1968 between the FPD and the PWD
also indicate problems in landfill operations. In these letters, the PWD is accused of:

Instructing public works personnel to disregard FPD instructions and requests;
Failing to cover refuse at the end of each day;

Failing to use sufficient fill between individual refuse cells;

Using sand and gravel for all cover;

Disregarding design specifications for at least several months in 1968, when the
fill was operated as an open dump.

In May of 1968, the FPD refused to be associated further with the landfill project. In
May of 1969, the FPD was assigned the responsibility of forming the clay bottoms and
side berms prior to filling each cell.

The final load of refuse was accepted at the Blackwell Landfill in October, 1973, and was
buried just below an 800 foot, Mean Sea Level (MSL) elevation in the Cell 4 area. Final
contouring and landscaping continued until July, 1975. Fifty to sixty feet of clay were
added to form the final hilltop at 839 feet, MSL, approximately 150 feet above the
surrounding natural topography. The landfill is covered to final grades with two to
fifteen feet of cover of varying sand, gravel and clay composition, and a final layer of four
to six inches of topsoil, which was vegetated.

The landfill covers approximately 40 acres instead of the initially-designed 35 acres.
Indications are that several additional cells were added around the eight original cells to
bring the total landfill area to the existing 40 acres. These exterior cells were used for
disposing of construction debris and tree trunks and branches. These cells may not have
been constructed with clay liners. Cell 9, located along the southern boundary of the
landfill and illustrated in Figure 3-3, is an example of one of these exterior cells. The
landfill contains approximately 1.5 million cubic yards of refuse and an equal volume of
natural fill.

In summary, a conceptual design was developed for the landfill prior to construction, and
the design was generally followed. However, it was not standard operating procedure at
landfills to produce as-built drawings in the late 1960's when most of the landfill was
constructed.
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3123 Wastes Accepted. Approximately 1.5 million gate yards of refuse were disposed

of at the Blackwell Landfill between 1965 and 1973. The waste materials disposed of
have been classified as general household refuse and light industrial waste. Historical
records indicate that the users of the Blackwell Landfill were generally municipal waste
haulers and scavenger companies in the DuPage County area. An estimated three to
four tons of refuse per day were disposed of at the landfill.

Specific wastes known to have been disposed of at the Blackwell Landfill include the
following. Eight thousand tons of dry sludge from the Metropolitan Sanitary District of
Greater Chicago were disposed of in 1968. Owens-Illinois of St. Charles, Illinois,
disposed of daily trash from their glass manufacturing facility. Kroehler Manufacturing
of Naperville, llinois, used the landfill for disposal of plant trash of undetermined origin.
Yard waste consisting of burnt tree cuttings and grass clippings was also disposed of in
the landfill.

3.1.24 Post-Construction History. In March, 1986, the Site was evaluated by U.S. EPA
using the Hazard Ranking System (HRS). A composite score of 35.57 was assigned, with

the following scores assigned to each potential route: Surface Water, 0.0; Air, 0.0;
Groundwater, 61.54. The Site was proposed for inclusion on the National Priorities List
(NPL) in the Federal Register, Volume 53, Number 122, dated June 24, 1988.

On September 25, 1989, a consent order was signed between the Forest Preserve District
of DuPage County and the U.S. EPA. The Blackwell Landfill received final listing on
the NPL in the Federal Register, Volume 55, Number 35, dated February 21, 1990.

hysical Settin

321 Regional T ] { Physi ]

The Blackwell Landfill NPL Site is located in west-central DuPage County in
northeastern Illinois. The Site is located on the western edge of the Wheaton Morainal
Country in the Great Lakes Section of the Central Lowland Province. The surface
topography of this area is generally due to the repeated glaciations which advanced and
retreated over the region during the Pleistocene Epoch, and bears little resemblance to
the buried bedrock topography. Within DuPage County, the surface topography
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generally slopes from northwest to southeast across the county, with a total relief of
about 245 feet. The most prominent surface features within the area are a series of
concentric moraines which parallel the Lake Michigan shoreline. Other glacially-derived
geomorphic features within the area include outwash plains, kames, eskers, and filled
lake basins.

Surface water drainage within DuPage County is routed mainly to the East and West
Branches of the DuPage River in the central portion of the county. On the east,
drainage is to the Des Plaines River; on the west, drainage is to the Fox River. Flow
within these streams is generally southward, between the morainal ridges.

3.2.1.1 Site Topography. The Site topography is dominated by the landfill itself, which
has a maximum elevation of approximately 840 feet, MSL. The landfill slopes steeply to

the south towards the closed Swim Lake, at an approximate elevation of 690 feet, MSL,
and more gently to the northeast towards Silver Lake, at an approximate elevation of 708
feet, MSL. The topography of the Site is illustrated in Figure 3-4. In addition, a copy of
the base map developed for previous investigations has been included in Appendix F.

The Blackwell Landfill NPL Site is almost entirely bounded by surface water bodies,
including Silver Lake on the east, Spring Brook on the west, and the Swim Lake, Supply
Lake, and West Branch of the DuPage River on the south and southwest. The landfill is
located within the Spring Brook watershed of the West Branch of the DuPage River
drainage basin. From Spring Brook, surface water drainage is to the West Branch of the
DuPage River, located about 1,500 feet southw~-* of the landfill, 2~ nltimately to the
Des Plaines River. Although labeled the "Swim Lake”, it has not been open for
swimming since 1983.

32,12 Climate. The Blackwell Landfill NPL Site is located in an area characterized by
a humid, continental climate. Winters are generally moderately cold and dry, and
summers are warm to hot, and humid. The mean annual temperature is S19F, and
normal monthly mean temperatures range from about 259F in January to 759F in July.
The mean annual precipitation is approximately 33 to 34 inches, two-thirds of which falls
between April and September. Mean annual snowfall is 36 inches. Mean annual
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evapotranspiration is is approximately 25 inches, with potential evapotranspiration being
28 inches.

322 Regional Geology

3.22.1 Glacial Deposits and History. The surficial deposits of northeastern Illinois are
predominantly the result of Wisconsin-age glaciation, with minor modification by Recent
alluvial processes. The majority of these deposits are assigned to the Woodfordian
Substage of the Wisconsinan Stage.

During Woodfordian time, ice of the Lake Michigan Lobe of the Wisconsinan glacier
moved west and south out of the Lake Michigan basin in a series of advances and
retreats. As a result of the repeated pulses of the glacier, a series of till units and end
moraines were deposited over the area, as well as outwash plains and ice contact
deposits. The glacial stratigraphy and history of the Woodfordian Substage have been
reconstructed for much of the region near the Blackwell Landfill. However, the
complexity of the glacial deposits causes difficulty in establishing the relationships
between individual till members in some areas. In general, the moraines represent the
areas of highest topography, rising 30 to 50 feet above the surrounding terrain. In the
intermorainal areas, stratigraphy may be complex, representing a variety of depositional
settings. Deposits which may occur include lodgement tills, ablation tills, lacustrine
deposits, valley train, and sand and gravel outwash deposits.

3222 Bedrock Geology. The bedrock underlying northeastern Illinois consists of a
“hick sequence -° Taleozoic sedimentary rocks including carbonates, shales, and
sandstones. DuPage County is located on the northeastern flank of the Kankakee Arch,
a structural feature that separates the Michigan Basin on the east from the Illinois Basin
on the south. Regional dip of the bedrock units is generally east and southeast, at about
10 feet per mile.

In the vicinity of the Blackwell Landfill, the uppermost bedrock is dolomite of Silurian
age, representing the Niagaran Series. The Niagaran Series is composed of three
formations. In order of decreasing age, these are the Joliet Dolomite, Waukesha
Dolomite, and Racine Dolomite. The Joliet Dolomite ranges in lithology from a shaley
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to clean dolomite; the Waukesha is generally silty in character, and the Racine Dolomite
is characterized by reef strata. Underlying the Niagaran Series are the dolomites of the
Silurian Alexandrian Series. Beneath the Silurian rocks, and separating them from the
extensive Ordovician and Cambrian sandstones, limestones, and dolomites, is the
Ordovician Maquoketa Group. The Maquoketa consists largely of shaley dolomites and
shales with dolomite interbeds.

The bedrock surface in the site area exhibits subdued relief, modified by preglacial
stream erosion and subsequent glacial erosion. The resistant Niagaran dolomite forms a
wide cuesta, bounded on the west by the softer Maquoketa outcrop. DuPage County is
located on the eastern backslope of the Niagaran cuesta.

323 Site Geology

3.2.3.1 Methods of Investigation. A considerable amount of subsurface information is
available regarding the Blackwell Landfill, due to the large number of borings and well
installations which have been performed. A total of 51 monitoring wells have been
installed at the site, including 13 which extend into bedrock. Nested wells have been
installed at 12 locations. A summary of the known construction details for the on-site
wells is included in Table 3-1.

Boring logs are available for each of the monitoring wells installed at the Blackwell
Landfill, as the wells were logged in the field by a professional geologist or field
engineer. Boring logs for the site wells are contained in Appendix B. Grain size analysis
was performed on several of the samples to provide information of the physical
characteristics of the individual stratigraphic units. Geologic cross-sections have also

been developed for the site and several are included in Appendix C.

3232 Glacial Stratigraphy. The Wisconsinan glacial deposits present at the Site consist
of tills of the Woodfordian Wedron Formation, and sands and gravels of the Henry

Formation. The glacial deposits underlying the Site vary considerably in an east to west
direction. This is due to the location of the site at the western edge of the West Chicago
Moraine, along which the uppermost till unit at the Site, the Yorkville Till Member, was
deposited. Meltwater from the glacier which deposited the till appears to have formed a
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river which flowed north to south along the front of the moraine. Previously deposited
glacial sediments were subsequently dissected and eroded, and redeposited as the Henry
Formation outwash sand and gravel. The stratigraphic relationships between the
different geologic units at the site are illustrated in Figure 3-5. These stratigraphic units
are each discussed in detail below, in order of decreasing age.

The Tiskilwa Till Member of the Wedron Formation is generally described as a pinkish
tan to reddish brown sandy till. At the Site, the Tiskilwa's composition is generally that
of a silt or silty sand, somewhat finer grained in the eastern portions of the Site. Tiskilwa
Till mantles the bedrock beneath the majority of the Site, ranging in thickness from
about 12 feet in the northern part of the Site to less than three feet in the south. In the
eastern portion of the Site, the Tiskilwa is overlain by 40 to 80 feet of till of the Malden
and Yorkville Members. In the western portion of the Site, between the landfill and the
DuPage River, the Tiskilwa is overlain by up to 40 feet of sand and gravel of the Henry
Formation, or may be absent.

The Malden Till Member of the Wedron Formation is generally described as a silty,
yellow-gray to gray till that is locally sandy and contains discontinuous beds of sand and
gravel. At the Site, the Malden is bounded at its base by sand and gravel, overlain by
laminated silt. The Malden thins and disappears in the western portion of the Site.

The Yorkville Till Member of the Wedron Formation is a very clayey gray till. Two units
within the Yorkville have been observed at the Site: a lower basal till, separated from an
overlying ablation till by a thin layer of finely laminated silt, sand, or gravel. The
Yorkville Till Member is the thickest till present at the Site, and is the "blue clay” that
was utilized in landfill construction. On-site, the greatest thicknesses are observed near
Silver Lake. However, the till appears to thin rapidly with distance to the south and west
of the landfill, and is absent at borings G116, G121, G133, and G137.

The Henry Formation generally consists of outwash sands and gravels, with occasional
beds of silt. It is not overlain by till, but occasionally is continuous with sandy deposits
that intertongue with the tills. The Batavia Member of the Henry Formation covers
most of the Blackwell Site, and is as much as 30 to 40 feet thick in the western and
southern portions of the Site.
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3.2.3.3 Bedrock Stratigraphy. The uppermost bedrock at the Site is the Niagaran

dolomite. The dolomite has been described in one core run as being light gray to brown
in color and micritic with moderate to high porosity. The presence of stylolites, silt
partings, and fractures was also noted.

The topography of the bedrock surface beneath the site is illustrated in Figure 3-6. As
this figure indicates, the bedrock surface slopes to the north, with a local bedrock high
being present in the southwest portion of the Site. A bedrock valley runs east to west
across the north edge of the site, and a minor tributary valley may extend along the
western edge. Bedrock surface relief across the site is approximately 38 feet.

32.4 Regional Hydrogeology

3.24.1 Hydrostratigraphy. In northern Illinois, groundwater resources are found within
both the unconsolidated glacial deposits and the underlying bedrock aquifers. Aquifers
in this area which are important sources of groundwater include, in ascending order, the
Cambro-Ordovician aquifers, the Silurian dolomite aquifer, and unconsolidated glacial
aquifers. The Cambro-Ordovician aquifers are essentially isolated from the overlying
aquifers by the Ordovician Maquoketa Shale, which acts as an aquitard. The Silurian
dolomite and the glacial aquifers are considered a single hydrostratigraphic unit on a
regional scale; however, on a local scale they are separate and distinct. The following
paragraphs describe the general characteristics of the significant hydrostratigraphic units
in the Site vicinity.

The Maquoketa Shale aquitard consists of three shale formations and one interbedded
limestone formation. The Maquoketa is considered nonwaterbearing except for
occasional small yields from fractures in the dolomite. An average vertical permeability
of 2.36 x 109 cm/sec has been suggested for the Maquoketa in DuPage County. The
Maquoketa is interpreted as forming a partial barrier to downward leakage into the
deeper Cambro-Ordovician aquifers from the shallower glacial and dolomite aquifers.
The thickness of the Maquoketa in the Site area is thought to be about 100 feet.

The Silurian dolomite is the principal aquifer in the Site area. Flow within this aquifer in
DuPage County is generally in a southerly direction toward the West Branch of the
‘DuPage River. The West Branch of the DuPage River is thought to act as a discharge
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zone for groundwater within the aquifer. This general southerly flow direction is
affected by the presence of pumping centers, where municipal wells withdraw large
amounts of water from the aquifer. The area northeast of the Site is thought to be a
recharge area for the dolomite aquifer, where it is overlain by permeable sand and gravel
outwash deposits.

Numerous domestic and municipal wells are completed in this aquifer in the site vicinity.
Among these wells are Warrenville municipal wells, located within two miles of the Site.
Private wells which have been identified in the immediate site vicinity are illustrated in
Figure 3-7. The majority of these wells are thought to be completed in the Niagaran
dolomite.

About 68% of the groundwater pumped in DuPage County is obtained from the Silurian
dolomite aquifer. The dolomite is generally about 100 to 200 feet thick in the county.
While some wells have been developed in the basal layers of the Alexandrian Series, the
Niagaran provides the major water-bearing zones within the aquifer. Primary porosity
contributes little to the aquifer's water-yielding capabilities; secondary permeability in
fractures and joints provides the greater control on well yields. Well yields vary from
place to place, and are dependent on the size and interconnection of fractures.
Generally high yields, and the relative uniformity of the piezometric surface in this
aquifer indicate that these secondary openings are generally well-connected.

Specific capacity values for shallow dolomite wells in northeastern Illinois have been
reported in the range of 0.1 to 500 gpm/ft. In DuPage County, a transmissivity of 61,000
gpd/ft, and a storativity of 2.5 x 10-4 have been reported from a pumping test in
Wheaton near the Blackwell site. At Argonne National Laboratory in the southeastern
part of the county, a transmissivity of 44,000 gpd/ft and a storativity of 9 x 10-5 were

" reported. Interference was noted in wells more than one-half mile apart, indicating that

water-yielding openings extend for large distances. The overall specific yield of the
dolomite aquifer in DuPage County has been calculated to be 0.017, with greater yields
noted where the dolomite is overlain by sand and gravel deposits. The bedrock
topography is also thought to exert considerable control on well yield, as the weathered
surface enhances permeability.
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Only about 2 percent of the groundwater pumpage in DuPage County is derived from the
glacial aquifers. These zquifers generally consist of outwash sands and gravels. The
glacial aquifers are considered a major recharge source for the underlying dolomite
aquifer, and represent shallow, localized flow systems.

Specific capacity values of wells completed in the sand and gravel aquifers in DuPage
County have been reported in the range of 1.0 to 4.7 gpm/ft. Hydraulic conductivities
are expected to be in the range of 1x 10-5 to 1 x 10-3 cm/sec, or greater.

The till units associated with the glacial drift aquifers act as aquitards, limiting
groundwater flow into the underlying dolomite. Clayey tills in Illinois are known to have
hydraulic conductivities in the range of 1 x 102 ecm/sec to 1 x 10-7 cm/sec, while tills
with less clay may have permeabilities a few orders of magnitude greater. It has been
demonstrated that the field hydraulic conductivity of tills may be as much as three orders
of magnitude greater than laboratory-determined permeabilities.

3242 Water Quality. Water quality within the dolomite aquifer in the vicinity of the
Site is described as very hard, with a high iron content. The water is considered a
calcium-bicarbonate type water. Basic water quality of the dolomite aquifer in DuPage
County is summarized in Table 3-2.

Regional water quality within the glacial drift aquifers is similar to that in the shallow
dolomite. Table 3-3 summarizes information regarding water quality within the glacial
drift aquifers in DuPage County.

Hydrogeologic properties of the geologic units at the Blackwell site have been evaluated
by both laboratory and in-situ methods. Permeability values for the aquifers and till
units were estimated by permeameter in the laboratory and by bail tests and pumping

tests in the field. The results of both methods are summarized below.

3.2.5.1 Laboratory Methods of Investigation. Split-spoon samples from each

unconsolidated unit present at the Site have been analyzed in the laboratory for total
porosity and permeability.
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Total porosity was calculated for the coarser units by the following method. Samples
were first weighed dry, and then saturated. Following saturation, the samples were
reweighed, and total porosity was calculated. Porosities of 21 to 23 percent were
determined for the sand and gravel samples; a porosity of about 30% was calculated for
the silt samples.

Falling head permeability tests were performed on disturbed samples of the non-clay
deposits found at the Site. A Soiltest K-605 falling head permeameter was used to
determine permeabilities. The permeabilities calculated by this method are considered
only rough approximations of true field permeabilities, due to the disturbed nature of the
samples, and the inability of small samples to reflect large-scale influences on
permeability. However, general comparisons of permeability between units can be
made.

Ranges in permeability values determined by permeameter testing for each geologic unit
are as follows:

Yorkville Member: 2.0 x 10-6 cm/sec (silty sand)

Tiskilwa Member: 4.7 x 10-3 cm/sec (very fine sandy silt) to

1.5 x 10°6 cm/sec (silty sand/silty clay)

Malden Member: 3.3 x 10-2 cm/sec to 1.3 x 10-2 cm/sec (coarse sand and

gravel)
Henry Formation: 4.7 x 10-2 cm/sec (fine to coarse sand and gravel) to 3.4 x 104

cm/sec (medium to coarse and and gravel)

Results obtained for the Malden Member are not considered representative of the entire
unit, because much of the unit is more clay-rich than the sample tested. Also, it was not
possible to perform permeameter testing on the clay-rich portions of the Yorkville.
Therefore, the permeability value calculated by the permeameter is not representative of
the unit as a whole.

3.2.52 Field Methods of Investigation. Fifty-one monitoring wells have been installed at
the Blackwell Landfill in order to provide information on hydraulic head distribution,

gradients, and groundwater quality. Thirteen of these wells extend into the dolomite
bedrock aquifer beneath the Site. Nested well installations have been performed at 12
locations. Table 3-1 summarizes the construction details for the on-site monitoring wells,
including the lithology of the screened interval. Not all information is known for all of
the wells; these areas have been left blank in the table.
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Pumping tests have been conducted at 27 monitoring wells at the Blackwell Landfill.
These tests consisted of single well tests and multiple observation well tests. Generally,
the single well testing was in the form of bail-down testing on dolomite and till
monitoring wells, where hydraulic conductivities were too low to permit continuous
pumping. Single well continuous pumping tests were performed on the Henry
Formation, Tiskilwa Till, and some dolomite wells. Pumping tests utilizing multiple
observations wells yielded results predominantly for the Henry Formation.

Bail-down tests were analyzed by methods designed by Hvorslev and Nguyen and Pinder;
the Theis method was utilized to analyze data from the single well tests where
continuous pumping was performed. The Jacob straight-line method was employed to
analyze data obtained from the tests involving multiple observation wells.

The pumping test results are summarized in Table 3-4. A summary of hydraulic
conductivity value ranges obtained for each geologic unit is presented in Table 3-5. The
results of permeability testing indicate that the most permeable unit present at the Site is
the Henry Formation, an outwash sand and gravel. However, the values obtained for the
Henry Formation are quite variable, ranging over several orders of magnitude. The
dolomite permeability is also quite heterogeneous, being controlled mainly by the
presence or absence of fractures. The Tiskilwa Till has generally low permeability, but it
is not as impermeable as the Yorkville Member. The Tiskilwa is considered to form a
leaky aquitard in the site area.

3.2.5.3 Hydrostratigraphic Units. Four major hydrostratigraphic units have been
identified at the Blackwell Landfill NPL Site. These units are, in ascending order, the

Silurian dolomite aquifer, the Tiskilwa Till leaky aquitard, the combined
Malden/Yorkville Till aquitard, and the Henry Formation outwash sand and gravel
aquifer. The groundwater flow system at the site is controlled by the three-dimensional
geometry of these units, and their interaction with the surface water bodies which
virtually surround the Site. '

Henry Formation outwash deposits at one time covered the majority of the Site.
However, the gravel mining operations in the Site area have removed most of these
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materials from the high-standing area east of the landfill. In this area, sand and gravel
extends only a few feet below the water table, at most. The major outwash sand and
gravel aquifer, which exists under unconfined conditions at the Site, is located to the
south and west of the landfill. The thickness of this aquifer varies from less than ten feet
near the edge of the landfill, to greater than 30 feet near Spring Brook. Regional
information suggests that the aquifer extends to the West Branch of the DuPage River in
the south. The saturated thickness of this aquifer varies several feet, depending on the
water table elevation.

While the top and bottom of the outwash aquifer are easily mapped across the site, there
is considerable lithologic variability within the unit itself. Lenses and beds within the
aquifer are commonly less than three feet thick, and cannot be traced laterally. Thin
layers, marked by one to four inch silt beds are common near the landfill itself;
individual layers thicken where the outwash is thicker as a whole.

The till units present at the site, the Tiskilwa Till and the combined Malden/Yorkville
Tills, act as aquitards in the site area. The Malden and Yorkville Tills form a wedge
which is thickest in the east near Silver Lake, and thins and disappears to the south and
west of the landfill. As the hydraulic conductivities of these tills are very low, they
exclude the outwash aquifer from the east and form a barrier to groundwater flow
between Silver Lake and the outwash.

Two zones of higher horizontal permeability have been noted within the till units. One
of these is a sand 1ayer one to four inches thick which exists an an approximate elevation
of 670 feet, MSL, at the boundary between the Yorkville and Malden Till units. Another
thin silty sandy layer is located within the Yorkville Till unit at an elevation of about 680
feet, MSL. Most of the monitoring wells on the north, east, and southeast side of the
landfill are screened within one or both of these zones of enhanced permeability. Tests
have shown that the hydraulic conductivities of these sandy layers are on the order of

104 cm/sec.

Tle lower aquifer at the site consists of the Silurian Niagaran dolomite. This aquifer
completely underlies the site. The surface of the aquifer slopes broadly from south to
north, and is characterized by a subdued topography which may influence permeability.
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While the matrix permeability of the aquifer is low, joints and fractures developed in the
upper portion of provide a high degree of secondary permeability.

The Tiskilwa Till forms a leaky aquitard over the dolomite aquifer at the Site. The
Tiskilwa is present over most of the site, but may be absent in some areas in the west and
southwest. The Tiskilwa is thickest in the north (12 feet at borings G120 and G136) and
thinnest in the southwest (less than three feet at borings G116 and G131). In the east, a
similar north-south thinning is apparent, between borings G132 and G134. Areas of the
site in which the occurrence of the Tiskilwa or other confining units is questionable are
illustrated in Figure 3-8.

3254 Groundwater Flow System. The Blackwell Landfill NPL Site is almost entirely

surrounded by surface water bodies. These surface water bodies are in continuity with
the groundwater flow system, and serve as boundaries to it. These surface water bodies
include Silver Lake on the east, Spring Brook on the west, and the Swim Lake, Supply
Lake, and West Branch of the DuPage River on the south and southwest. This has been
shown by the similarity in surface water and groundwater levels measured at monitoring
wells and staff gages. Findings are documented in Appendix D.

There are two distinct hydrogeologic flow regimes in the upper zone at the site. East of
the landfill, the water table is found in the till units which rise above 700 feet msl. To the
west of the landfill, the till is much thinner falling below 690 feet msl. Here, the water
table is found in the outwash which overlies the till. Figure 3-9 is a map of the upper
surface of the till.

The primary groundwater flow in the outwash is from northwest to southeast, along the
West Branch of the DuPage River, in the outwash sand and gravel deposits. The primary
flow in the till mound is from Silver Lake in the Northeast, to the southwest toward the
outwash aquifer. It is likely that the primary groundwater flow beneath the landfill
occurs in the sandy layers within the till. However the total volume of groundwater
flowing east to west beneath the landfill is much less than the volume of flow in the
outwach along the river valley.



Work Plan Page 21 of 64
Blackwell Landfill REVISION: Final
DuPage County, Illinois DATE: January 28, 1991

Figure 3-10 illustrates groundwater flow within the upper (outwash) aquifer at the Site.
As is shown in this figure, water table elevations range between approximately 706 and
693 feet, MSL. The principal groundwater flow direction in the upper aquifer is in a
southwesterly direction, from Silver Lake toward the smaller lakes, Spring Brook, and
the West Branch of the DuPage River.

While the principal flow direction is in a southwesterly direction, the existence of the
Yorkville Till above the water table forms a hydraulic barrier which limits the
groundwater flow between Silver Lake and the outwash aquifer. The steep water table
gradient across the till mound, illustrated in Figure 3-10, confirms the presence of the
mound as a barrier to flow. However, some flow probably does occur through sandy
layers in the till. The trench excavated between Silver Lake and Spring Brook during
gravel mining operations may also acts as a higher permeability groundwater pathway.

Water levels in the monitoring wells do not provide evidence of a groundwater mound
which could be resulting from leachate leakage. In general, the groundwater levels are
lower the further to the southwest one goes from Silver Lake. Monitoring wells located
between Silver Lake and the landfill have water levels which are lower than the lake
Level so these do not indicate mounding. Contour lines representing water levels on the
downgradient side of the landfill are relatively linear and do not curve to follow the
outline of the landfill. Consequently these levels do not indicate mounding either. It is
possible that mounding does occur directly beneath the landfill, but there are no water
level measuring devices beneath the landfill to provide such data.

Prior to urbanization, Spring Brook was probably an effluent or gaining stream, acting as
a discharge area for the upper aquifer. However, flow within the stream is currently
enhanced by the discharge of sanitary effluent upstream, causing the stream to
contribute flow to the groundwater system near the landfill. This flow is thought to be
insufficient to create a boundary mound, but does contribute to elevated levels of
dissolved solids within the aquifer.
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The potentiometric surface within the lower (dolomite) aquifer slopes from east to west
across the site, as illustrated in Figure 3-11. The gradient shown by the potentiometric
surface in the eastern part of the site is thought to reflect regional, not site, controls.
However, in the western portion of the site, the flattening of the gradient is thought to be
attributable to site-specific conditions. These conditions include higher permeability
within the dolomite and leakage from the outwash aquifer through the Tiskilwa Till. In
this area of the site the Tiskilwa Till is thin or may be absent; where it does exist, it
consists predominantly of silt.

A downward gradient is ubiquitous at the Site between the upper outwash aquifer and
the lower dolomite aquifer. Measurements of vertical head differences indicate that the
strongest gradient is across the Yorkville Till confining unit in the eastern portion of the
Site. A weaker gradient is present in the western portion of the site where the water
table is lower and the Tiskilwa Till is thin, indicating a greater hydraulic connection
between the two aquifers.

3255 Landfill Leachate Effects. At the present time, there are 24 leachate head wells
at the Blackwell Site. These wells were constructed by drilling into the landfill itself. The

existing 24 wells have been constructed since landfill closure primarily to allow methane
gas to vent from the landfill. They were labeled SV for shallow vent and DV for deep
vent. They were constructed of 4-inch ID PVC materials and screened along their entire
length. Besides providing an avenue for gas to escape, they have been used to measure
leachate levels, collect leachate samples, and extract leachate for disposal. For clarity of
discussion, these landfill wells will be referred t. as leachate head wells.

Data obtained from the 24 existing leachate head wells indicate that the leachate levels
within the landfill form a mound with a peak elevation above 750 feet, MSL. This
elevation is significantly higher than the water table elevation beneath the landfill, which
has been estimated at 690 to 708 feet, MSL. The degree of connection between the
leachate mound and the underlying water table is not known. Based on the known
construction of the landfill, e.g., disposal of refuse in cells and lifts bounded by clay, it is
possible that some leachate zones are perched or hydraulically isolated. If there were no
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liner to impede the leakage of leachate, it is unlikely that leachate levels would be found
20 to 40 feet above the underlying groundwater table. Therefore, it is apparent that the
liner beneath the site is sufficiently retardative to hold up the leachate mound.

Leachate has been extracted on several occasions from the Blackwell Site. The following
table summarizes the leachate removal history. After removal, the leachate was shipped
to Waste Management Inc.’s CID facility in Calumet City, Illinois, for treatment and

DATE YOLUME : LOCATION
4/5/88 4,500 gallons MH20
4/19/88 5,000 gallons MH20
5/31/90 5,000 gallons MHS
5/31/90 5,000 gallons MHS
6/1/90 5,000 gallons MHS
6/1/90 5,000 gallons MHS
6/7/90 4,500 gallons MHS5S
6/7/90 4,500 gallons MH20
6/18/90 . 4,500 gallons MHS5S
6/18/90 4,500 gallons MH20
Total 47,500 gallons
3.3 Nature and Extent of Contamination
mm isting Site Analvti

3.3.1.1 Leachate Data. Twenty-four leachate head wells have been installed at the
Blackwell Landfill. The locations of these leachate head wells are illustrated in Figure 3-
4. These head wells were sampled in 1984 and 1985, and the samples obtained were
analyzed for metals, semi-volatile organic compounds, and volatile organic compounds
(VOCG:s). Table 3-6 provides a summary of the available leachate analytical data.

The most commonly detected VOCs in samples obtained from the vents are similar to
those that have been detected in the shallow groundwater at the Site. These compounds
include 1,1-dichloroethane, 1,2-dichloroethane, tetrachloroethylene, cis-1,2-
dichloroethylene, trans-1,2-dichloroethylene, benzene, ethylbenzene, toluene, and
xylene. '
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Analyses for semi-volatile organic compounds were only performed on samples from
head wells SV-5 and DV-5. No semi-volatiles were detected in SV-5. In DV-5, however,
naphthalene, diethylphthalate, and 1,4-dichlorobenzene were detected. Total dissolved
solids concentrations measured in the leachate vents exceed 5000 ppm in some cases.

33.12 Leachate Level Data, The leachate generation and leakage rate have been
calculated for the landfill using water balance methods and level change methods). It

has been estimated that on the order of approximately 2,200 cubic feet per day of
leachate is leaking from the landfill (See Appendix E).

3.3.13 Leachate Vent Air Data. In 1984, leachate vent air quality data was collected at
vents DV-1 and DV-6. Vent DV-1 is located at the highest part of the landfill, and DV-6

is located on the eastern slope of the hillside, as illustrated in Figure 3-4. Charcoal tubes
were used to collect air samples.

Generally, concentrations of VOCs were higher at DV-1 than at DV-6. Toluene,
ethylbenzene, and 1,2-dichloroethane were detected at levels ranging from two to ten
parts per million (ppm) on a dry volume basis. Benzene, chlorobenzene, 1,2-
dichloroethylene, trichloroethylene, and viny! chloride were detected at lesser
concentrations.

3.3.14 Groundwater Data. A total of 21 different VOCs have been detected in
groundwater at Blackwell Landfill during its monitoring history. These 21 VOCs are
listed in Table 3-7.

Of these 21 compounds, the five which have been most commonly detected are 1,1-
dichloroethane, 1,2-dichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene,
and trichloroethylene. The distribution of these compounds within the aquifers present
beneath the site are discussed in detail in the section below titled, "Concentration and
Distribution of VOCs".

3.3.15 Private Well Data. Several private wells in the vicinity of the Site have been
sampled and analyzed for VOCs. These wells are located both on-site and off-site, and
in upgradient and downgradient positions with respect to the Site.
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VOCs that have been detected in the private wells include chloroform, 1,2-
dichloropropane, 1,1,1-trichloroethane, dichlorobromomethane, dibromochloromethane,
bromoform, cis-1,2-dichloroethylene, trichloroethylene, vinyl chloride, 1,1-
dichloroethane, trans-1,2-dichloroethylene, 1,2-dichloroethane, and xylenes. Existing
data is insufficient to identify the source or sources of these results. A purpose of the RI
will be to determine if the landfill is a source, and has affected groundwater quality off
site.

In November, 1984, chloroform and 1,2-dichloropropane were detected in the Denny’s
Den well, located off-site in an upgradient position. VOCs have not been detected in the
well since that time.

In May, 1985, 1,1,1-trichloroethane was detected just above the detection limit in the
campground well. The campground well is located upgradient of the site, on the east
side of Silver Lake. A follow-up sample obtained in June of 1987 contained no
detectable VOCs.

The picnic well, located west of Silver Lake but upgradient of the landfill, was sampled
in June of 1987. Compounds detected included trihalomethanes, chloroform,
dichlorobromomethane, dibromochloromethane, and bromoform. The trihalomethanes,
generally attributed to recent chlorination and inadequate purging of the well, were not
detected during a follow-up sampling event.

A well, located near Swim Lake downgradient of the landfill, has historically contained
cis-1,2-dichloroethylene, trichloroethylene, viny! chloride, and 1,1-dichloroethane. This
well has been taken out of service.

Two private wells, one shallow and one deep, are located at the Cenacle southwest of the
site across Spring Brook. These wells have exhibited detectable levels of 1,1-
dichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene, 1,1,1-
trichloroethane, and trichloroethylene. In addition to these compounds, the deep well
has contained 1,2-dichloroethane and xylenes. Neither of the Cenacle wells is currently
used as a source of drinking water.
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3.3.1.6 Surface Water Data. Surface water analytical data has been collected at the

Blackwell Landfill since 1983. Since 1983, 16 locations have been sampled and analyzed
for VOCs, semi-volatile organic compounds, metals, and indicator parameters.

Spring Brook has historically shown the presence of trihalomethanes, which can probably
be attributed to chlorination of the Wheaton Wastewater Treatment Plant, located
upstream of the Site. At the Cenacle and further downstream, 1,1,1-trichloroethane and
tetrachloroethylene have been detected. Spring Brook has exhibited total dissolved
solids concentrations in the range of 1,000 to 1,500 ppm, attributed to the sewage
treatment effluent released from the upstream treatment plant.

While the Swim Lake has shown sporadic detections of 1,1-dichloroethane, cis-1,2-
dichloroethylene, and 1,1,1-trichloroethane, these detections were made under unusual
circumstances, e.g., sampling of surface water under the ice cover during the winter.

VOCs have not been detected in Silver Lake, Supply Lake, and the West Branch of the
DuPage River.

33.17 Sediment Data

Decane was tentatively identified in the sediments of Spring Brook both upgradient and
downgradient of the Site during a sampling event in 1986. Concentrations in the range
of 1 to 1.4 ug/g were tentatively estimated, based on the response of the internal
standard 1,4-dichlorobutane. Decane is a constituent of petroleum products, and is
common in the environment.

332 Distribution of C . in Site Aquif
3.3.2.1 Concentration and Distribution of VOCs. Sampling and analysis for VOCs was
first performed at the Blackwell Landfill in 1983, and continued until December of 1989.
Sampling was performed for 31 priority and two non-priority organic pollutants. During
the course of monitoring for VOCs at the site, a total of 21 different compounds have
been detected at different times. These compounds are listed in Table 3-7.

Five compounds have been most commonly detected at the Blackwell Landfill. These
compounds are:
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1,2-Dichloroethane (1,2-DCA)

1,1-Dichloroethane (1,1-DCA)
1,2-Cis-Dichloroethylene (1,2-C-DCE)
1,2-Trans-Dichloroethylene (1,2-T-DCE)
Trichloroethylene (TCE)

Table 3-8 summarizes the historical occurrence of these compounds in selected
monitoring wells located downgradient of the landfill. An additional compound, 1,2-
Dichloropropane (1,2-DCP) is also included in this table, because it was the compound
detected in monitoring well G-128S which was used by the U.S. EPA to calculate the
Hazard Ranking Score for the Site. This compound is not consistently found at high
concentrations at the site. Table 3-8 also presents averages and standard deviations for
cach compound at each well. The monitoring wells chosen to represent the
downgradient water quality data are: G-109, G-110, G-111, G-112, G-117, G-118S, G-
122, G-127, G-128S, G-128D, G-131DD, and G-133DD.

Groundwater quality at the Site can best be presented by separating these wells into four
groups, and discussing VOC occurrence within each group. The four groups are:

1) The well showing greatest impact from the landfill (G-118S).

2) A series of wells located along the southwest (downgradient) toe of the landfill
(G-109, G-110, G-111, G-112, G-113, G-127).

3) A series of wells located about 200 feet downgradient of the landfill in the
upper outwash aquifer (G-117, G-122, G-128S).

4) Three wells screened in the dolomite aquifer downgradient of the site (G-128D,
G-131DD, G-133DD).

Monitoring Well G-118S is located along the western side of the landfill, near the toe of
the slope. This well has historically shown the highest concentrations of VOCs at the
landfill. There have been significant seasonal trends within the data collected at this
well. However, a consistent downward trend in VOC concentrations is apparent.

Monitoring Wells G-109, G-110, G-111, G-112, G-113 and G-127 were among the first

monitoring wells constructed at the Blackwell Landfill. These wells are located along
tkz southwest border of the landfill. During 1983 and 1984, these wells exhibited highly
variable VOC concentrations. However, between 1987 and the present time, VOC
concentrations have stabilized and are generally decreasing. Total VOCs concentrations
are currently in the range of 20 to 100 ug/1.
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Monitoring Wells G-117, G-122 and G-128S represent the second tier of monitoring

wells located approximately 200 feet downgradient of the toe of the landfill. VOC
concentrations in these wells are significantly lower than those found in the wells in
closer proximity to the landfill. Monitoring well G-117 indicates the presence of only
two VOCs. Total VOC concentrations are currently in the range of 5 to 20 ug/l. The
general trend is toward decreasing VOC concentrations, similar to the behavior noted in
other site monitoring wells.

Monitoring Wells G-128D, G-131DD. and G-133DD are screened in the dolomite

aquifer. These wells have shown persistent low level VOC concentrations. Of these
three wells, G-128D is located closest to the landfill, approximately 200 feet directly west
of the landfill toe. At this location, high concentrations of VOCs were initially detected.
Since that time, concentrations have varied between the detection limit and
approximately 10 ug/l. Monitoring wells G-131DD and G-133DD are located about 700
to 1000 feet from the toe of the landfill. In these wells, VOCs have been consistently
below 5 ug/l. Concentrations generally show decreasing trends with time.

3,322 Summary of VOC Occurrence. There is evidence of VOC contamination within
the upper outwash aquifer within 200 feet of the landfill. Although monitoring wells

located in close proximity to the landfill have shown elevated concentrations of VOCs,
these values have not significantly increased since sensitive analyses were initiated in
1983, and are now generally decreasing. The monitoring wells located further
downgradient exhibi: lesser concentrations, which also follow & trend toward deci...ing
concentrations.

While VOCs have been detected within the dolomite aquifer at the site, it has not been
conclusively demonstrated that the landfill is the sole source of these contaminants. In
any case, the concentrations are quite low, and have been decreasing with time.

4 Hi n ion
Numerous investigations of the Blackwell Landfill have been performed since
construction began in the 1960’s, in response to various conditions and concerns. Table
3-9 summarizes these investigations. Details regarding individual investigations and
activities are presented below.
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Monitoring wells were first installed at the Blackwell Landfill NPL Site in the early
1970’s under a grant from the Illinois Institute for Environmental Quality [later the
Illinois Environmental Protection Agency (IEPA)]. At that time, ten monitoring wells
were installed; two in the landfill and eight around the perimeter of the fill. Laboratory
analysis of samples from these wells did not begin until 1980.

In 1980, the consulting firm SMC Martin conducted an unpublished environmental
evaluation of the Site for the U.S. EPA. Draft results contained in that report suggested
that infiltration into the landfill would produce 180,000 gallons of leachate annually; the
resultant groundwater mound would be radially distributed and join the regional
gradient to the southwest; flow paths would be short with negligible attenuation;
significant dilution of contaminants would occur as they discharged to the West Branch
of the Dupage River or the dolomite aquifer.

Eldredge Engineering, retained by the FPD to evaluate the SMC Martin report, made
several criticisms. These criticisms included: the monitoring wells were not capable of
providing representative samples; infiltration and leachate production had been
overestimated; attenuation and chemical interactions within the fill had not been
considered; the groundwater mound resulted from capillary attractions and the ability of
the more absorbent refuse to retain water around the surrounding soils.

Also in 1980, brown leachate seeps were observed around the landfill. Eldredge
Engineering contracted with Testing Service Corporation to construct 12 new monitoring
wells for additional monitoring, five of which extended into bedrock. Additionally,
landscaping of the landfill surface was performed to control runoff.

In the spring of 1982, 16 leachate headwells/gas vents and three additional perimeter
monitoring wells were installed. These were installed due to the continuation of
leachate seeps despite the landscaping measures performed previously. The FPD
suspected that natural gas accumulation within the fill was expelling liquid and causing
fissures which permitted increased infiltration. Additional landscaping was also
performed at this time.
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In the spring of 1983, the FPD allocated funds for quarterly sampling and analysis of
organic and inorganic parameters. During the course of this monitoring in 1983, volatile
organic compounds (VOCs) were detected in wells located south and west of the hill.
Additional monitoring wells were installed, and the Swim Lake was closed although no
contaminants had been detected in surface water samples collected from the Swim Lake
prior to that time.

In September of 1984, Dan Raviv and Associates (Raviv) was retained by the FPD to
assess the potential impact of the VOCs, and to make recommendations regarding
further use of the swimming beach. Conclusions reached by Raviv included the -
following:

The landfill was the source of the VOC contamination;

Summing all detected VOCs into one parameter, Total Volatiles (TVs) allowed
the recognition of a generally decrcasmg pollutant trend between December,
1983, and September, 1984;

The landfill contained approximately 50 million gallons of leachate;

While no immediate threat existed regarding contamination of the dolomite
aquifer or surface water, the potential did exist.

Raviv recommended continued monitoring for VOCs and the development of a
groundwater model.

In 1986, an additional study of the Site was conducted by Booth and Vagt (Appendix D).
Conclusions resulting from this study included:

The landfill leaked leachate as a result of the combination of an unfavorable
geologic setting and non-compliance with design, construction, and operational
specifications;

The landfill had adversely affected groundwater quality within the glacial aquifer
underlying the site; however, the contamination had not migrated off-site in the
glacial aquifer;

VOC concentrations within the glacial aquifer were not increasing and might be
declining;

Results regarding impacts on the deeper dolomite aquifer were inconclusive.
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Quarterly monitoring at site monitoring wells was continued through December 1989.

3.5 ldentification of Potential Receptors

The HRS indicated that the potential migration pathway of concern was groundwater.
Therefore, the primary receptors of concern are the users of groundwater downgradient
of the landfill. Copies of available water supply well records have been obtained from
the ISGS and ISWS for all wells in the nine sections which include and surround the
landfill. The wells in closest proximity to the site in all directions have been plotted on
Figure 3-7. '
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SECTION 4
SITE INVESTIGATION
4.1 Introduction

The Guidance for Conducting Investigations and Feasibility Studies Under CERCLA,
Interim Final, EPA/540/G-89/004, (October 1988) suggests the following sequence for
conducting the field investigations at a CERCLA Site.

1. Investigate Site Physical Characteristics

2. Define Sources of Contamination

3. Determine the Nature and Extent of Contamination
4

. Assure that Sufficient Information has been gathered to: a) quantify risk to
public health and environment (Endangerment Assessment), and b) develop
and evaluate viable remedial alternatives (Feasibility Study).

The results of previous investigations and the response actions which have been
completed are compiled in Section 3 of this document. In large part, they constitute a
Physical Characterization of the Site. The work which has been completed at the site
includes: site mapping, geologic characterization, groundwater assessment, evaluation of
contaminant sources, and preliminary identification of downgradient water supply wells.

The following tasks have been developed to: (1) complete the investigation of the site
physical characteristics, (2) identify and quantify contaminant sources and (3) quantify
the nature and extent of contamination:

Task 1 Confining Layer Mapping

Task 2 Soil Samplini(

Task 3 Water Level Measurements

Task 4 Surface Water/Sediment Sampling

Task 5 Monitoring Well Construction )

Task 6 Groundwater Sampling at Site Monitoring Wells
Task 7 Aquifer Tests )

Task 8 Meteorological Data Collection

Task 9 Groundwater Sampling, Water Supply Wells
Task 10  Biological Assessment

Task 11  Leachate Level Measurement

Task 12 Landfill Leachate Sampling

Task 13  Landfill Gas Sampling
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Following completion of these tasks, the data which has been compiled and collected will
be evaluated to assure that the quality (e.g. QA/QC procedures have been followed) and
quantity of data is adequate to quantify the risk to public health and environment
(conduct the Endangerment Assessment) and develop and evaluate viable remedial
alternatives (complete the Feasibility Study). If these activities do not develop data
capable of meeting the objectives of the RI and some additional data gaps remain it may
be necessary to develop a scope of work for a Phase II supplemental investigation.

The Field Sampling Plan (FSP) which is submitted with the Work Plan, provides a
detailed technical description of how each field task will be conducted.

42 N nd Exten ntamination

The purpose of the tasks listed below will be to define the nature and extent of
contamination, and also to collect additional information to complete the
characterization of the physical properties and conditions of the site.

4.2.1 Surface Features

Large scale topographic maps have been developed for the site within the Forest
Preserve District for land use planning. These indicate the locations, dimensions, and
interrelationships of many of the significant surface features including the landfill, Silver
Lake, the Swim Lake, the Supply Lake, Spring Brook, the on-site water supply wells, the
monitoring wells and leachate headwells/gas vents, and the engineered structures
including roads, fences and buildings. A large scale contour map is included as Appendix
F and a smaller scale one is included as Figure * *

Aerial photographs are also available for many years in the past. Recent aerial
photographs have been obtained and are being used to update the maps which show
residences surrounding the site.

4211 Investigation Required, Much of the required information for this subtask has
already been compiled as a part of developing these planning documents. However, the

process will be continued throughout the RI/FS, as additional data is developed, and
additional needs are identified. For example, a major effort has been made to identify
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all potentially affected water supply wells within and surrounding the site; these have
been plotted on Figure 3-7. As the investigation continues, more water supply wells may
be discovered, or the understanding of the site impacts may result in the plotting of
additional wells.

4.2.2 Regional and Local Geology

The regional geology has been extensively documented by both the ISGS and the ISWS.
Geologic cross sections and maps have been developed in several of the previous site
investigations conducted at the site. From these, the depth to bedrock has been mapped
across the entire site and the sequence and thickness of each of the geologic units has
been determined. Boring logs are available for each of the more than 50 soil borings
made on the site, and grain size analysis has been conducted on several of the samples,
to document the physical properties of the various geologic units.

In the eastern half of the site, a deposit of glacial till 30 to 60 feet thick overlies the
bedrock aquifer, separating it from the landfill and from potential contamination in the
upper aquifer. However, the till thickness decreases from east to west beneath the
landfill. Soil borings conducted at the western property boundary indicate that the sand
and gravel upper aquifer may be directly overlying the bedrock aquifer. Water level
differences in nested monitoring wells indicate that there is a significant downward
vertical gradient between the upper aquifer and lower aquifer.

The groundwater monitoring data indicates that groundwater contamination does exist in
the upper aqu._.. cxtending several hundred feet downgradient (west and southwest)
from the landfill. Apparently the contaminants in the upper aquifer are attenuated,
dispersed, or both, before groundwater reaches the property boundary approximately
1000 feet downgradient (see Appendix D for data and evaluation). However, the site
soil borings also indicate that the clay confining layer between the upper and lower
aquifer thins out and ceases to exist at some distance west of the landfill. If the clay
confining layer does not exist in the zone of documented contamination in the upper
aquifer (Figure 3-8), there may be a "window” through which contaminated groundwater
could be migrating from the upper to the lower aquifers. Auger probes will be used
(Task 1) to identify the edge of the till confining layer, and to provide information for
well nest locations. Two well nests will be constructed (Task 5) outside of the limit of
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the clay confining layer to assess potential groundwater contamination. Each well nest
will consist of two wells; one will be screened in the upper outwash aquifer, and one will
be screened at the top of the dolomite bedrock.

4221 Investigation Required, It is important to document the existence or lack of the
clay confining layer in the potential "window” area west of the landfill. A series of cased

auger probes will be made in the zone indicated on Figure 4-1. Probes will be cased to
minimize the potential of cross contamination between aquifers.

4222 Task 1- Confining Layer Mapping, Three steps will be followed to map the
existence of the clay confining layer: 1) geophysics will be used to determine the depth

to the top of the clay layer, 2) several auger probes will be used to "ground truth” the
geophysics results, and 3) monitoring wells will be installed (Task 5).

Recent advances in reflection seismology allow the mapping of thin stratigraphic layers
below ground. A reflection seismic profile will be conducted in the zone of known upper
aquifer contamination to map the depth and thickness of the clay layer. The survey will
extend from G-107 south of the landfill to G-115 west of the landfill, both locations
where the clay layer has been identified in boring logs. Figure 4-1 shows the proposed
survey area.

On the basis of the geophysics, several auger probes will be performed to confirm the
existence and thickness of the confining layer. Either hollow stem augers or a rotary
wash with driven cazing method will be used to advance the borings. Each boring ! be
advanced to bedrock. Split-spoon samples will be obtained on 2-1/2 foot centers until a
depth of 10 feet above the anticipated bedrock surface. The remainder of each boring
will be continuously sampled down to the bedrock surface. Borings will be sealed with a
bentonite slurry at completion.

4 i V. n

From the site history and previous investigations, it is documented that a landfill was
constructed on a known 40 acre site in eight or nine specific areas (Figure 3-3). In each
area, lateral barriers were constructed to the fill areas, either through excavation or by
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berming. Therefore, neither refuse nor wastes were disposed of outside the area
documented as the Landfill boundary on Figure 3-2. In general, disposal cells were
capped at the end of each day, and finally capped with two feet of clay, when the cell was
filled. (The two feet of clay made up the floor to the next overlying refuse cell).

Previous investigations indicate that, (1) some leachate was observed leaking from the
landfill at the base of the northern slope in the early 1980s, (2) leachate is leaking from
the landfill and mixing with the groundwater in the upper aquifer beneath the landfill,
and (3) a groundwater plume extends a distance of up to 600 feet downgradient from the
landfill in the upper aquifer (See Appendices D and E for details).

4231 Investigation Required, The areas where leachate leaked at the surface were
patched by applying additional clay, covered with topsoil and seeded. Contaminant
potential of the soils at the base of the north slope will be evaluated by collecting soil
samples.

4.2.3.2 Task 2 - Soil Sampling, Soil samples will be collected from two depth intervals at
two locations at the base of the north slope and one location in the drainageway to the
west of the Swim Lake parking lot. At each location, a sample will be obtained over the
depth intervals 0-6 inches and 6-12 inches. Samples will be collected with a hand auger
and analyzed for TCL and TAL parameters. The preliminary locations are shown on
Figure 4-2; final locations will be marked at the site by Warzyn with concurrence from
the U.S. EPA and its representative.

424 Water Hydrol

Except for the south boundary line, the designated boundaries of the site are surface
water boundaries (Figure 3-2). It is evident from previous investigations that these
surface water bodies interact with and even control the groundwater flow. Silver Lake
on the East represents a source of upgradient surface water recharge and the West
Branch of the DuPage River is apparently the regional discharge area for the upper
aquifer. Water levels in the closed swim lake and the supply lake are similar to the water
levels in adjacent monitoring wells, indicating that the lake levels are expressions of the
groundwater elevation, or that these are groundwater "flow-through” lakes.
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Spring Brook makes up the northern boundary of the site and curves around, also
making the western site boundary until it joins the West Branch of the DuPage River.
Indications are, from both water levels and water quality measured in the brook and
adjacent monitoring wells, that Spring Brook is a recharge source to the upper aquifer
where the aquifer is primarily outwash sand and gravel.

4.24.1 Investigation Required. Additional site data will be collected: (1) to better

define the interactions between surface water and groundwater, (2) to document the
surface water quality surrounding the site, and (3) to evaluate the potential
contamination effects of discharging groundwater on bottom sediments in surface water
bodies surrounding the site.

42.4.2 Task3 - Water Level Measurements, To document groundwater/surface water

interactions, water levels will be measured in the surface water bodies which surround
the landfill, in many of the monitoring wells which exist on site and in the new
monitoring wells, in leachate head wells in the landfill and in several piezometers which
will be installed.

Staff gages will be set in Silver Lake, the closed Swim Lake, the Supply Lake, at four
locations along Spring Brook, and at two locations along the West Branch of the DuPage
River. Piezometers will be installed at three points along Spring Brook near the staff
gage locations, and at one location midway between Silver Lake and the Swim Lake.
The staff gage and piezometer locations are shown on Figure 4-3. Water levels will be
measured during each quarter of the year-long remedial investigation. Although water
level measurement will be made approximately once every three months, the actual
dates of measurement will be flexible and selected to document low flow and high flow
conditions. Task 11 describes the leachate level measurements which will be collected to
evaluate the leachate generation of the landfill. The leachate level collection dates will
coincide with the measurements at the wells, piezometers, and staff gages. Water level
measurement locations and dates are summarized in Table 4-1.

4243 Task 4 - Surface Water/Sediment Sampling. To document the possible effects of

the discharge of groundwater to surface water bodies, surface water and sediment
samples will be collected in Silver Lake (three locations), the closed Swim Lake (two
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location), the supply lake (one location) and Spring Brook (two locations). Each sample
will be analyzed for full TCL/TAL. Surface water samples will also be analyzed for
indicator parameters. Surface water/sediment sampling locations are indicated on
Figure 44.

Surface water/sediment samples will be collected at three locations in Silver Lake.
SW/SD-1 will be collected about 100 feet off-shore in the south east corner of the lake.
The purpose will be to provide an indication of background water and sediment quality.
The location is beyond the area shown in Figure 44. Sample SW/SD-2 will be collected
about 25 feet off-shore from monitoring well G-101 and will provide documentation of
groundwater leakage and/or surface water run off from the north slope of the landfill.
Sample SW/SD-3 will be collected about 25 feet off-shore from monitoring well G-103
and will provide documentation of groundwater leakage and/or surface water run off
from the east slope of the landfill. Sampling procedures are outlined in the Field
Sampling Plan.

Surface water/sediment samples will be collected at two locations in the closed Swim
Lake. SW/SD-4 will be collected about five feet off-shore in the in the center of the
original beach area and SW/SD-5 will be collected about 100 feet off-shore in the center
of the lake. These samples will provide an indication of potential groundwater leakage
into the lake. Sampling procedures are outlined in the FSP.

Surface water and sediment samples will be collected at one location in the Supply Lake
(SW/SD-5). The sample will be collected from about five feet off-shore at the north end
of the lake. This samples will provide an indication of potential groundwater leakage
into the lake. Sampling procedures are outlined in the FSP.

Two locations along Spring Brook are designated as surface water/sediment locations.
A weir is located across the Spring Brook where the road crosses the stream at the north
end of the site. Water crossing that weir comes directly from the wetland area north of
Silver Lake and therefore represents water and sediment quality up stream of the
landfill. Sample SW/SD-7 is located at that point to sample background conditions in
Spring Brook. Sample SW/SD-8 will be collected just above the confluence of Spring
Brook and the West Branch of the DuPage River to test the conditions of Spring Brook
down stream from the landfill. Sampling procedures are outlined in the FSP.
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The results of Phase I sampling and water level measurement will show whether
groundwater is discharging or recharging in Silver Lake, the Swim Lake, the Supply Lake
and Spring Brook. A second round of sediment and surface water sampling may be
conducted at one or more of the locations in Phase II of the investigation if it has been
shown that contamination has resulted from the landfill. The parameter list may be
reduced to include only chemical groups detected in the prior round of sampling. (e.g.
only VOA if only VOCs were detected at levels above MCLs or metals above
background).

Two hydrogeologic regimes have been identified at the site. The lower bedrock aquifer
extends beneath the whole site and is characterized as a fractured dolomite aquifer,
which is highly permeable in its upper 10-50 feet. Groundwater flow in the lower aquifer
has been shown to be from east to west (Figure 3-10). The hydraulic gradient is steepest
in the east where it may be recharged by Silver Lake; the gradient is flatter to the west
where it may be recharged by the upper aquifer.

The upper hydrogeologic regime is unconfined, with a water table existing in the
unconsolidated glacial deposits which overlie the bedrock. Previous investigations
indicate that nature of the aquifer changes from east to west beneath the landfill. In the
east, the saturated glacial deposits are primarily low permeability clay till. To the west of
the site, the saturated glacial deposits are high permeability sand and gravel deposits.

Water levels measured at the site indicate that the hydraulic gradient in the upper
hydrogeologic regime is from northeast to southwest, beneath the landfill, and that it
curves toward the southwest in the sand and gravel deposits west of the landfill (Figure
3-10). However site borings and aquifer tests conducted for previous investigations
indicate that permeability of the unconsolidated materials changes from very low
permeability near Silver Lake to very high permeability west of the landfill. Since the
volume of groundwater flux is controlled by the permeability, the volume of groundwater
flowing beneath the landfill from Silver Lake to the west is much lower than the volume
of groundwater flowing south and southeast through the outwash deposits west of the
landfill.
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Previous sampling at the 51 monitoring wells which surround the site indicates that a
contaminant plume does extend several hundred feet downgradient from the landfill.
The plume is identified by levels of TDS which are above background levels, and the
existence of volatile organic compounds. See Appendices D and E for details).

4.2 igation Requi It is known from previous investigations that leakage
from the landfill has caused a plume extending several hundred feet downgradient from
the landfill in the upper aquifer. It is also known that the clay confining layer between
the upper aquifer and the lower, bedrock aquifer thins from east to west. The confining
layer exists beneath the landfill, but it does not appear to exist near Spring Brook. It is
not known whether the plume from the landfill extends out over a potential "window”
through the clay confining layer.

The purpose of Task 1 (above), will be to document the existence of the confining layer
in the areas south and west of the landfill. On the basis of that investigation,
groundwater sampling will be conducted to evaluate the potential for groundwater
contamination in the lower aquifer.

The additional work necessary to document the extent of landfill impact to the upper and
lower aquifers includes: (1) installing two additional monitoring well nests, (2) collecting
and analyzing samples from 21 existing and the four new monitoring wells, (3) measuring
water levels at monitoring wells, piezometers, and staff gages, (4) conducting physical
tests on six aquifer and aquitard samples, (5) conducting aquifer tests at 10 monitoring
wells, and (6) sampling private wells surrounding the site.

4252 Task S - Monitoring Well Construction, Monitoring wells will be constructed

within the "window” where the clay confining layer may be missing and allowing
migration between the upper and lower aquifer. Nests of two monitoring wells will be
constructed at two locations (total of four monitoring wells). The locations will be
selected by the results of Task 1, which will have identified the potential "window”
through the confining layer. At each location, one well will be constructed with a five-
foot screen located at the base of the sand and gravel zone, and a second well, with a
five-foot screen will be located just below the bedrock surface. Five-foot screens will
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provide more accurate (less dilute) sampling results, and more precise water level
information for calculating vertical gradients. Final locations will be determined by
consensus between U.S. EPA and Warzyn Engineering.

During drilling of the deeper well in each nest, the bedrock will be cored. Coring will be
performed to determine the characteristics of the dolomite bedrock and to ensure that
each well is screened in a fractured, not crystalline, zone.

42,53 Task 6 - Groundwater Sampling, Monitoring Wells, Sampling and analysis will
be conducted at 25 monitoring wells to meet the objectives of the RI/FS. The 25 wells
include 21 existing wells surrounding the landfill, and the four new wells which will be
constructed. Although 25 wells are less than half of the wells which exist on the site,
these have been selected to sufficiently represent the groundwater quality in the upper
and lower aquifer, both up and down gradient of the site. Table 4-1 lists the wells to be
sampled and Figures 4-5 and 4-6 show the locations of the wells which will be sampled.

Upgradient Lower Aquifer Wells. One monitoring well, G-134, will be sampled to
represent upgradient water quality in the dolomite aquifer. The well location is shown
on Figure 4-5. The results of this sampling will be supplemented by the upgradient
sampling of private wells (Task 9).

Downgradient Lower Aquifer Wells. Six monitoring wells (Table 4-2) will represent the
downgradient water quality in the lower aquifer. The well locations are shown on Figure

4-5. The sampling results from the moni. . ag wells will b. . _pplemented by the
sampling of private wells downgradient from the site (Task 9).

Upgradient Upper Aquifer Wells. There is no real "upgradient” in the upper aquifer
because the aquifer begins beneath the landfill. Monitoring wells downgradient of the
landfill have characteristically shown levels of VOCs. Taken as an indicator, VOC-free
groundwater may indicate background groundwater quality, if the groundwater flow
regime also indicates that the wells are not downgradient of the landfill. Two monitoring
wells, G-121 and G-130, meet this criterion.
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In six years of sampling and analysis, VOCs have not been detected at monitoring wells
G-130 and G-121. At both locations the groundwater flow, as evidenced by the hydraulic
gradient, is parallel to groundwater flow beneath the landfill. Yet both wells are located
outside the zone of potential contamination by the landfill. Therefore, wells G-130 and
G-121 will represent background water quality in the upper aquifer (Figure 4-6).

Downgradient Upper Aquifer Wells. Eleven wells have been selected to represent
downgradient water quality in the upper aquifer (Table 4.2 and Figure 4-6). The other
upper aquifer wells surrounding the landfill are either redundant, or do not represent the
upper aquifer. The following points provide the rationale for not sampling all the
existing wells.

Monitoring wells G-101 and G-103 are located between Silver Lake and the
landfill. Yet they have water levels which are lower than Silver Lake indicating
even if there is mounding in the landfill, the laklfrg)rovides a hydraulic barrier to
groundwater movement toward the east. (Surface water/sediment sampling
will indicate if contaminants are moving against the gradient).

+ Monitoring wells G-106 through G-114 were installed in 1980 along the
downgradient toe of the landfill. Most of them have indicated significant levels
of VOC contamination during the past six years of monitoring. However, in
subsequent investigations, a second tier of monitoring wells have been
established to represent water quality 100 to 200 feet downgradient from the
landfill. This outer tier of wells is included in the sampling (T%li)le 4-2).

Two rounds of sampling will be conducted at each of the 25 wells. In round 1, each
sample will be analvzed for full TCL/TAL and indicator parameters. For round 2, the
parameter list may be reduced to include only parameter groups which were detected at
above background levels. Refer to the Field Sampling Plan for details regarding well
preparation, sample collection and handling, and equipment decontamination.

Water levels will be measured four times during the investigation at the monitoring
wells, piezometers, and staff gages identified or constructed for this investigation (Task
3). These will be useful in evaluating potential short term changes in groundwater flow
and groundwater/surface water interactions.
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4254 Task 7 - Aquifer Tests, Aquifer and aquitard materials will be collected for

physical testing during the installation of the new monitoring wells. Two samples will
be collected at each well nest location and analyzed for grain-size distribution. One
sample will be collected at each location approximately five feet above the bedrock
surface to represent the upper aquifer material. The second sample at each location
will be collect of the material directly overlying the bedrock. Analysis of this sample
will be useful in assessing the retardative nature of the material, and to assess whether

it has the potential to act as an aquitard.

Bail tests will be conducted at 10 monitoring wells during Phase I of the investigation to
provide an indication of the hydraulic properties of the aquifer materials. Four of the
test locations will be the new monitoring well locations. Two of these will be in the
upper aquifer and two in the lower aquifer and they will be in the zone of greatest

concern, within the plume of affected groundwater. The other locations include:

G-134, upgradient of the landfill in the lower aquifer,

G-133 and G-136 in the lower aquifer downgradient of the landfill,
'G-130, upgradient of the landfill in the upper aquifer, and

G-133S, and G-126, downgradient of the landfill in the upper aquifer.

These locations are shown on Figure 4-7.

42,6 Meteorology

Two aspects of the meteorological conditions will be useful in meeting the objectives of
the RI/FS. Wind directions represent the probable air migration routes from the site.
Precipitation represents the original source of groundwater, surface water, and
leachate.

42,61 Task 8 - Meteorological Data Collection, During the Phase I investigation, daily
temperature and precipitation amounts will be recorded at the FPD nursery located
about one mile north of the landfill. These will indicate the approximate amount of
precipitation and evapotranspiration at the site during the investigation. Wind
directions and velocity records will be obtained from the DuPage Airport for the same
time period. These will be used to construct wind rose diagrams.
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427 Hum lati n

The landfill is located in a DuPage County Forest Preserve, in a relatively densely
populated part of the metropolitan Chicago area. In preparing this Work Plan, Warzyn
obtained well logs for the water supply wells in the nine section blocks which include
and surround the landfill (Section 26, Range 9 East, Township 39 N contains the
landfill, and sections 22, 23 ,24, 25, 27, 34, 35, and 36 surround section 26). More than
500 well logs were obtained from the Illinois State Water Survey for these nine sections.
The time-frame for completion of the planning documents has not permitted the
plotting of all 500 wells for which logs were obtained. The wells located closest to the
landfill in each direction have been plotted on Figure 3-7. Additional wells will be
plotted for the final maps of the Remedial Investigation Report as they are discovered,
or if they are found to have the potential for impact.

The majority of these wells are completed in the bedrock aquifer which has been
identified as the lower aquifer for this investigation. Previous investigations and the
monitoring well results have indicated that the hydraulic gradient in the lower aquifer is
to the west-southwest of the landfill, and that there are trace levels of organic
compounds in the lower aquifer at the western boundary of the site.

42.7.1 Investigation Required, Additional work which will be conducted to complete
the requirements of the RI/FS includes: (1) verifying the direction of groundwater flow

in the lower aquifer, and (2) collecting and analyzing samples from 26 water supply
wells surrounding the landfill site.

4272 Task9 - Groundwater Sampling, Water Supply Wells, Water levels collected at

lower aquifer monitoring wells during the second month of the investigation will be
used to verify the hydraulic gradient in the lower aquifer. On the basis of previously
collected and interpreted data, one upgradient and 25 downgradient water supply wells
have been selected for water quality sampling in the vicinity of the Blackwell landfill.
The locations are shown on Figure 4-8. The upgradient results will be supplemented
with the upgradient monitoring well results. The downgradient locations represent the
first tier of water supply wells located west (downgradient) of the site. The samples will
be analyzed for low quantitation limits of VOCs. The need to re-sample or add
additional downgradient wells will be re-assessed on the basis of Phase I sampling. If
additional sampling is necessary, it will be conducted in Phase II.
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428 Ecological Iovestieati

The Site functions as an undeveloped area in a suburban environment. Biological
resources in the Site area include a lake used for fishing and boating, and land areas of
woods and fields. The ecological aspects of the Site will be assessed as a part of the Site
investigation.

4.28.1 Investigation Required. Observation of the ecosystems of the Site will be
performed by a field biologist. A qualitative assessment will be performed and results

of previous Site and area ecological characterizations will be reviewed. The Site
ecosystem will be compared with others in the vicinity.

Field observations w111 be performcd in general accordance with thc U.S. EPA guidance

Reference, EPA/600/}89/013 March 1989 erld assessments w111 be quahtatwe and
will include aquatic and terrestrial areas.

Aquatic surveys of Silver Lake, the Swim Lake, the Supply Lake, Spring Brook, and the
West Branch of the DuPage River will be performed. Species richness and relative
abundance will be assessed for phytoplankton/periphyton and macroinvertebrate
communities. Park district personnel will be interviewed concerning fish stocks in the
Site lakes.

Vegetation of terrestrial areas will be qualitatively assessed by field observation.
Approximate areas of woods, fields, and transition zones will be estimated. Terrestrial
mammal and bird populations will be assessed by a review of local and/or regional
studies and knowledge of academic experts.

With the results of field and reference information, Warzyn will prepare an ecological
assessment report. The U.S. EPA guidance document, Risk Assessment Guidance for
Superfund, Volume II: Environmental Evaluation Manual, Interim Final, EPA/540/1-
89/001, March 1989, will be used in preparation of the ecological assessment report.
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Sampling of biota will not be performed as a part of these activities. Present Site
information does not indicate the presence of bioaccumulative chemicals. If
information collected in this investigation indicates a potential for exposure to the Site
fauna or flora, samples of the biota may be collected as a part of a subsequent field
investigation.

nti nti i

The source of potential contamination at the Blackwell Landfill is the refuse which was
buried in the landfill, and the leachate which is contained within the landfill. A review
of the history indicates that the landfill was used for the disposal of household and some
light industrial waste. There is no record of the disposal of drums or containerized
wastes. Previous investigations indicate the leachate levels have reached an equilibrium
condition, varying several inches to several feet during each year, but remaining in the
same range (at each well) from year to year.

These observations indicate that the landfill has reached a steady state condition of
leachate generation. In a steady state landfill, the leachate generation rate and leakage
rate are equal to the the average annual precipitation. With the assumption, previous
investigations have estimated that leachate is being generated within the landfill and
leaking from the landfill at a rate or the order of 2,200 cubic feet per day (Appendix E).

The previous investigations have used Water Balance methods and a Leachate-Level-
Change method to derive the estimates of leachate leakage. The primary water balance
method used has been the U.S. EPA's Hydrologic Evaluation of Landfill Performance
(HELP) numerical model. The model is an empirical model which provides an
estimate of leachate generation for a steady state landfill on the basis of known input
(precipitation, evapotranspiration, etc.) and known or assumed landfill construction.

The Leachate-Level-Change method is based on leachate level measurements at wells
in the landfill. It is based on the assumption that the landfill is at steady state, and that
there is a relationship between the decline in leachate levels and leakage rate out of the
landfill during periods of low infiltration. The relationship is shown by the following
equation.
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dv = dd * A * n

.

change in leachate volume

change in leachate level

area in over which level change occurs
effective porosity (specific yield) of refuse

= >e

Phase I of the Remedial Investigation will focus on identifying and quantifying the
characteristics of the primary sources of contamination. Water balance and leachate
level change methods will be used to evaluate the leachate production rates. Leachate
sampling will be conducted to document the contaminants present. Results of other
sampling (i.e. groundwater sampling and surface water/sediment sampling which are
discussed above), will provide an indication of the levels of contaminants which exist
outside the landfill.

Two primary sources of contamination are represented at the landfill (1) the landfill gas
and (2) the leachate contained in the landfill. In addition, there are potential secondary
sources of contamination including affected groundwater, surface water, sediment, and
biota. During the Phase I investigation, samples of leachate and landfill gas will be
collected and analyzed for hazardous constituents. Potential secondary sources of
contamination include sediment, surface water and groundwater. If the Phase I
investigation indicates that these secondary sources contain concentrations high enough
to classify them as contaminants, a second phase of investigation and sampling may be
conducted to further delineate the potential secondary sources.

4.3.1 Investigation Required, Additional work which will be conducted to complete the
requirements of the RI/FS include: (1) evaluating the volume of leachate existing and
being generated within the landfill, (2) sampling the leachate within the landfill and (3)
identifying the characteristics of the landfill gas.

43.1.1 Task 11 - Leachate Volume Evaluation, The leachate production rate will be
calculated and an estimate of landfill hydraulics and leachate volume will be generated
for the RI report. A water balance method will be used to derive an estimate of the
percentage of average annual precipitation which has the potential to become leachate
in the landfill. Leachate level changes will be used to develop an estimate of the annual
leakage rate using the methodology described above.
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The meteorological data collected for Task 8 and the available records of landfill
capping will be used in conjunction with the U.S. EPA’s Hydrologic Evaluation of
Landfill Performance (HELP) numerical model (Schroeder et al., U.S. EPA, 1974) to
conduct the water balance.

Leachate levels will be measured in each of the existing 24 headwells in the landfill on
six dates during the investigation. Four of the measurements will coincide with the
water level measurements at the monitoring wells, staff gages, and piezometers detailed
in Task 3.

43.1.2 Task 12 - Landfill Leachate Sampling. Leachate samples will be collected from

four leachate headwells in the landfill. The sampling locations were selected to
represent the largest volume and highest concentration levels of contaminants (Table 3-
6). Each sample will be analyzed for full TCL/TAL parameters. The leachate
headwells which will be sampled are SB-5, SB-8, SB-9 and DV-5. Figure 4-9 shows the
locations of the headwells which will be sampled. Refer to the Field Sampling Plan for
details regarding well preparation, sample collection and handling, and equipment
decontamination.

43,12 Task 13 - Landfill Gas Sampling, Reports of site conditions indicate that gas

flow rate from the 24 headwell/vents in the landfill is variable with temperature and
precipitation. Gas flow volume will be measured from each of the vents on two
separate days during the investigation to provide an indication of the relative gas
production in various areas of the site. Two high flow vents will be identified and gas
samples will be collected and analyzed for VOCs. Vent locations will be selected to
represent different parts of the landfill, (i.e. if two adjacent vents have the highest flow
rates, only one of those will be sampled, and another vent at least 500 feet away will be
selected for sampling).
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SECTION §
SITE INVESTIGATION ANALYSIS
5,1 Baseline Risk A |

The overall objective of the RI/FS process is to arrive at site remedies which mitigate
threats to human health and the environment posed by site contamination. The Baseline
Risk Assessment (BRA) is an essential component of the evaluation of remedial options.
By assuming no further remedial activities take place at the site, risks identified in the
BRA provide a basis for comparing the efficacy of each alternative in reducing site risks.

Detailed guidance for conducting BRA at Superfund sites is described in U.S. EPA
documents entltlcd &Mmmnﬂmmmm._olmu_ﬂl_@

A preliminary Risk Assessment will be prepared as a Technical Memorandum from the
results of Phase I sampling. At that time, a meeting will be held among representatives
of the U.S. EPA, IEPA, the U.S. Fish and Wildlife Service, the Forest Preserve District,
and Warzyn to evaluate and establish the objectives for the Endangerment Assessment.

3.2 General Description

The BRA is performed concurrently with the RI/FS and begins at the project scoping
stage with identification of potential exposure pathways and determination of the
appropriate types and quantities of data necessary for risk assessment. In subsequent
steps, characteristics of potentially exposed populations are determined and estimates of

‘contaminant _.....e are derived. This exposure information is then integrated with

information on the toxicology of contaminants, to arrive at an estimate of risk. Because
the depth of scientific information pertaining to the effects of chemicals on human health
is much greater than for the effects of chemicals on the natural environment, the BRA
generally emphasizes the quantitative evaluation of human health impacts. Evaluation
of the environmental impacts of site contaminants is usually less detailed and more
qualitative in scope.

The BRA includes evaluation of risks as they presently exist, assuming current land use
conditions prevail at the site, as well as evaluation of potential future risks by assuming
plausible future land use changes at the site.
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The risk assessment process is organized into the following components:

Human Health Evaluation
Contaminants of Potential Concern

- Exposure Assessment

- Toxicity Assessment

- Risk Characterization

Environmental Evaluation

A brief description of each component is described below.

521 C . fp ial C
In this component of the risk assessment, the results of chemical analysis of
environmental samples are evaluated to determine the nature and magnitude of
contamination at the site. These data are compared to data from background samples as
well as sampling and analysis quality control data to distinguish site contamination from
naturally occurring chemicals and those which may be artifacts of sample collection and
analysis. Chemicals considered to be site contaminants are further evaluated as
"chemicals of potential concern” in the BRA.

2 I n

The aim of the exposure assessment is to estimate the types and magnitude of exposure
to chemicals of potential concern at and migrating from the site. Pathways of potential
exposure (e.g. contaminant contact via groundwater ingestion) are characterized, as are
populations potentially exposed (e.g., location and activity patterns). For pathways which
present realistic e<posures, estimates of contaminant intake for exposed popula:l_.s are
calculated.

Contaminant intake estimates incorporate information such as contaminant
concentration, frequency of exposure, and exposure duration, and are calculated for
applicable routes of contaminant entry into the body (e.g. ingestion, dermal absorption
or inhalation). When available, site-specific exposure information is used. When not
available, standard exposure assumptions are applied (e.g., 70 kg person consumes 2 L
water per day). The contaminant intake estimates are intended to represent "reasonable
maximum exposures” which are greater than average exposures, but within the range of
possible exposures. Contaminant intake estimates are subsequently evaluated with
toxicological information to estimate risk.
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In this section, the toxicological characteristics of the chemicals of potential concern are
presented. The potential adverse health effects of chemical exposures are described, as
well as information on the relationship between the magnitude of the exposure (dose,
frequency and duration) and the toxic response it produces (dose-response relationship).
The dose-response relationship for each chemical is addressed in the risk assessment by
considering toxicity values, developed by the U.S. EPA. Toxicity values have been
derived for noncarcinogenic effects and carcinogenic effects of the chemicals and are
termed reference doses (RFD) and slope factors (SF), respectively. Specific toxicity
values have been developed for varying exposure conditions including chronic versus
subchronic duration and oral versus inhalation exposure routes. Appropriate toxicity
values are identified for contaminants of potential concern.

5.2.4 Risk Ct .
The risk characterization process integrates findings from the exposure assessment and
toxicity assessment. Risks are estimated for potential carcinogenic and noncarcinogenic
effects of the chemicals by comparing estimated contaminant intakes with appropriate
toxicity values. Calculated risks from multiple chemicals are then summed to obtain a
total exposure pathway risk. Essential to the appropriate interpretation of calculated
risks is consideration of the numerous assumptions and uncertainties inherent in the risk
assessment process. These are described and presented with risks estimates.

Vvir ntal Evaluation
The objective of this component of the BRA is to appraise the actual or potential
adverse effects of site contaminants on the ecology of the site or lands influenced by the
site. This assessment may only apply to sites were appreciable natural habitats occur;
however, evaluation of adverse effects on domesticated animals is also appropriate in
this section.

Relative to the human health evaluation described in the previous four components, the
concepts for ecological assessments are much less defined. However, the overall
approach to environmental assessment is analogous to that of human health assessment
and includes identifying contaminants of potential concern, pathways of contamination
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migration and populations (flora and fauna) potentially affected by site contamination.
To the extent possible, actual adverse impacts to natural habitats are determined.
Similarly, the potential for future environmental impact is also described. In addition,
contaminant concentration data may be compared to available regulatory criteria (e.g.,
sediment and water quality criteria).
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SECTION 6
BENCH/PILOT STUDIES

If findings from the Phase I and II investigation indicate that one or more of the feasible
remedial alternatives are likely to include some innovative technologies, it will be
necessary to conduct bench-scale and/or pilot-scale testing studies to determine
technology applicability to the site conditions.

Therefore, treatability studies may be considered after the second phase of the
investigation on the basis of the existing information. The overall purpose of treatability
studies will be to assess whether a given innovative or untested technology can be
implemented, and/or to judge its effectiveness for use at the site. If treatability studies
are found to be necessary, a work plan will be prepared to outline the purpose and
procedurés of the study or studies and will be submitted to the U.S. EPA for review and
comment.
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SECTION 7
PROJECT REPORTS

Three categories of reports will be generated during the RI/FS: progress reports,
technical memoranda, and Draft and Final RI and FS Reports.

Z.1 Monthly Progress Reports

Monthly progress reports will be prepared to describe the technical progress of the
RI/FS. The reports will be submitted to the U.S. EPA and IEPA by the fifteenth
business day of each month. They will include the following information.

1. A description of the action which has been taken toward achieving compliance
with the Consent Order;

2. Summaries of sampling and test results received by Respondent during the
previous month relating to the Blackwell Forest Preserve Site;

3. All plans and procedures completed during the past month, as well as such
actions, data, and plans which are scheduled for the next month; and

4. Target and actual completion dates for each element of activity, including the
project completion, and an explanation of any deviation from the schedule in the
RI/FS Work Plan.

7.2 Technical Memoranda

Technical memoranda will be prepared to describe the procedures used to collect
specific data and will present the preliminary data. Copies will be sent to the U.S. EPA
and IEPA for review. A meeting will be held hetween the U.S. FPA RPM and Warzyn
to discuss the findings and the appropriate level of effort for the next phase of the
investigation. Warzyn will also present a written summary of proposed sampling and
investigation for the next phase of investigation, if one is necessary. The information
included in the technical memoranda will be incorporated into the Draft and Final
Remedial Investigation Reports. Four technical memoranda will be produced during the
Remedial Investigation.

1. Source Characterization

2. Hydrogeologic Study

3. Ecological Investigation Report
4. Endangerment Assessment
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medial Investigation R
A final report covering the investigations will be prepared following the general outline
presented in Gui i i vestigati ibili ies
Under CERCLA, Interim Final, EPA/5540/G-89/004, October 1988. The Remedial
Investigation Report will be submitted in draft form to the U.S. EPA and IEPA for review.
Upon receipt of comments, a draft final report will be prepared and submitted.
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SECTION 8
FEASIBILITY STUDY TASKS

The purpose of the Feasibility Study (FS) for the Blackwell Landfill NPL Site is to
develop and evaluate alternative remedial actions, and to present the relevant
information needed to allow for the selection of a site remedy which will be protective of
human health and the environment.

The FS will conform to Section 121 of CERCLA; the NCP, as amended; the FS
Guidance, as amended; and U.S. EPA policy. The FS is comprised of the following
tasks:

Task 14: Remedial Alternatives Identification and Screening
Task 15: Remedial Alternatives Array Document

Task 16: Remedial Alternatives Evaluation

Task 17: Feasibility Study Report -

Task 18: Community Relations Program

k 14 - Remedial iv nti ion an nin
The identification and screening of remedial alternatives will be accomplished through
implementation of the four interrelated subtasks:

Preliminary Remedial Technologies
Development of Remedial Alternatives
Screening of Alternatives

Data Requirements

The work to be accomplished under each subtask is discussed below.

8.1.1 Preliminary Remedial Technologies

The purpose of this subtask is to identify and consider a wide range of potentially
applicable technologies and, based on site and waste conditions, identify a limited
number of specific process options that may be used to address site problems.
Conceptually, the screening process may be viewed as consisting of the following:

Development of general response actions.

Identification of the general technology types associated with the general
response actions.

Identification of process options associated with each technology type.

Screening technology types and process options based on an evaluation with
respect to technical implementability.
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General response actions will be developed for each media of concern at the Blackwell
Landfill NPL Site. Response actions may include source control measures, migration
control measures or both, depending on the media and/or exposure pathways that may
need to be addressed. Response actions will consider the general area(s) of concern and
quantity of material to be remediated at the site based upon the initial site evaluation
and information from the RI as it becomes available.

Technologies and process options that cannot be effectively implemented at the site will
be eliminated from further consideration. This screening will be based on information
from the RI and on technology capabilities/limitations. Results of the screening will be
summarized in tables.

For each of the technology types considered potentially applicable, one or normally two
process options will be selected for further consideration. Process options will be
evaluated using effectiveness, implementability and cost criteria. Limiting the number of
specific process options is intended to make the development and screening of
alternatives more manageable by limiting the potential number of alternatives
developed. Selecting specific process options for actual implementation is a Remedial
Design (RD) phase activity. Results of the process options evaluation will be presented
in tabular form.

Under this subtask, a range of remedial alternatives will be developed for the site. This
subtask is comprised of the four steps described below which may be viewed as involving
more specific definitions of potential remedial activities.

8.1.2.1 Establishment of Remedial Action Objectives - Site-specific objectives for the
remedial action will be established for the Blackwell Landfill Site; considering the

description of the current situation, information gathered during the RI, Section 300.68
of the National Contingency Plan (NCP), the U.S. EPA’s interim guidance, and the
requirements of other applicable U.S. EPA, Federal, and Illinois environmental
standards, guidan~e and advisories.
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These objectives consist of medium-specific or operable unit-specific goals for protecting
human health and the environment. They will specify: the contaminant(s) of concern;
exposure route(s) and receptor(s); and an acceptable contaminant level or range of
levels for each exposure route.

Acceptable exposure levels for human health will be determined on the basis of risk
factors and contaminant-specific ARARs. Contaminant levels in each media will be
compared with these acceptable levels, which will be determined on the basis of an
evaluation of the following factors:

For carcinogens, whether the chemical-specific ARARs provide protection
within the risk range of 104 to 10-6 and whether achievement of each chemical-
specific ARAR will sufficiently reduce the total risk from exposure to multiple
chemicals.

For non-carcinogens, whether the chemical-specific ARAR is sufficiently
protective if multiple chemicals are present at the site.

Whether environmental effects (in addition to human health effects) are
adequately addressed by the ARARs.

Whether the ARARs adequately address all significant pathways of human
exposure identified in the baseline risk assessment. For example, if exposure
from the ingestion of fish and drinking water are both significant pathways of
exposure, application of an ARAR that is based only on drinking water ingestion
(e.g., MCLs) may not be adequately protective.

If an ARAR is determined to be protective, it will be used to establish the acceptable
exposure level. If not (presents a risk greater than 10-4), or does not exist for the specific
chemical or pathway of concern, or multiple contaminants may be posing a cumulative
risk, acceptable exposure levels will be identified through the risk assessment process.
The Superfund Public Health Evaluation Manual will serve as the primary source of

guidance for risk assessment. The Risk Assessment Guidelines of 1986 will serve as an
additional reference.

Clearly, the determination of acceptable exposure levels will depend on the availability
of site investigation results. Where possible, preliminary response objectives will be
established based on existing site information and a qualitative assessment of potential
risks. Response objectives will be revised as information from the RI becomes available.
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8.1.2.2 Alternative Remedial Actions - Alternatives will be assembled by combining

~ general response actions and the process options chosen to represent the various
technology types for each media or operable unit. Alternatives will be formulated to
provide comprehensive site remedies. Alternatives to be developed will include the
following:

a. Treatment alternatives for source control that eliminate or minimize the need
for long-term management (including monitoring).

b. Alternatives involving treatment as a principal element to reduce the toxicity,
mobility or volume of waste.

At least two additional alternatives will be developed, including the following:

a. An alternative that involves containment of waste with little or no treatment but
provides protection of human health and the environment primarily by
preventing exposure or reducing the mobility of the waste.

b. A no action alternative.

8.13 Initial S ine of Al ”
The purpose of this subtask is to narrow the list of potential alternatives that will be

evaluated in detail. The screening is accomplished using the following steps:

Alternatives will be further refined as appropriate;

They will be evaluated on a general basis to determine their effectiveness,
implementability, and cost; and

A decision will be made, based on this evaluation, as to which alternatives
should be retained for further analysis.

ives Definition - In this step, alternatives will be further defined to form
a basis for evaluating and comparing them prior to screening. Sufficient quantitative
information to allow differentiation among alternatives with respect to effectiveness,
implementability, and cost is required. The following information will be developed, as
appropriate, for the various technology processes used in an alternative:
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size and configuration of on-site extraction and treatment systems or
containment structures;

time frame in which treatment, containment, or removal goals can be achieved;
process flow rates and/or rates of treatment;

spatial requirements for constructing treatment or containment technologies or
for staging construction materials or excavated soil or waste;

distances to disposal or treatment facilities; and
required permits and imposed limitations.

8.1.32 Initial Screening - In this step, defined alternatives will be evaluated against
short- and long-term aspects of three broad criteria: effectiveness, implementability, and
cost. These are described as follows:

Effectiveness: Alternatives will be evaluated to determine whether they
adequately protect human health and the environment; attain Federal and
Illinois ARARs or other applicable criteria, advisories, or gmdance significantly
and permanently reduce the toxicity, mobility, or volume of the hazardous
constituents; are technically reliable; and are effective in other respects. The
consideration of reliability will include the potential for failure and the need to
replace the remedy.

ntability: Alternatives will be evaluated as to the technical feasibility
and availability of the technologies that each alternative would employ; the
technical and institutional ability to monitor, maintain, and replace technologies
over time; and the administrative feasibility of implementing the alternative.

Cost: The cost of construction and long-term costs to operate and maintain the
alternative will be evaluated. This evaluation will be based on conceptual
costing information and not a detailed cost analysis. At this stage of the FS, cost
will be used as a factor when comparing alternatives that provide similar results,
but will not be a consideration at the screening stage when comparing treatment
and non-treatment alternatives.

8.13.3 Preservation of Alternatives - In this step, alternatives with the most favorable

composite evaluation of all factors are retained for further consideration during detailed
analysis. Alternatives selected will preserve the range of treatment and containment
technologies initially developed plus the no action alternative.
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8.1.4 Data Requirements

The purpose of this subtask is to provide data not available from the RI to support the
detailed analysis of alternatives in Task 16. The need for additional data, if any, will be
identified. Additional data gathering may involve site characterization, waste
characterization, exposure pathway characterization, other materials testing or
treatability studies. Data requirements will be approached in two steps as described
below.

8.14.1 Determination of Data Requirements - Additional data needs, if any, will be
identified by assessing the unknowns associated with the site and/or the application of
specific technologies at the site. A literature survey will be conducted to determine
whether adequate performance and application data exist for a particular technology,
and to determine testing requirements.

8142 Treatability Testing or Field Investigation - If needed, the purpose of this step
would be to plan, carry out, evaluate and report on the supplemental field or treatability

investigation. Investigations or testing may be required to adequately evaluate a specific
technology for application at the site. The evaluation may be oriented toward a
performance assessment, process sizing, materials identification and testing (e.g., NRS12
clay borrow source search and clay testing) or cost estimation. The goal of investigation
or testing is to support the remedy-selection process. In general, the following activities
would be included in the subtask:

Work Plan preparation (or revisions to existing Work Plan);

Field Investigation or sampling, and/or laboratory testing, and/or pilot-scale
testing;

Analysis of data from the investigation or testing program; and
Report preparation.

Because of the unknowns at this stage of the process, no specific program is proposed or
budgeted in this Work Plan.
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- Remedi rnativ m

The purpose of this task is to provide the basis for the determination of possible action
specific applicable or relevant and appropriate requirements (ARARs). A description of
the screened alternatives which were retained in Task 14 (including extent of
remediation, contaminant levels to be addressed, and methods of treatment) will be
presented. This document will also include a brief site history and background, a site
characterization summary that includes contaminants of concern, migration pathways,
receptors, and other pertinent site information. This Alternatives Array Document will
be submitted to the U.S. EPA and the IEPA, along with the request for notification of
the standards and requirements. If needed, a meeting will be scheduled between the
U.S. EPA, IEPA, and Warzyn to discuss the Alternatives Array Document and ARARs.

- 1 maglv
Section 121 (b)(1)(A-G) of CERCLA outlines general rules for cleanup actions, and
establishes the SARA statutory preference for remedies, in which treatment permanently
and significantly reduces volume, toxicity, or mobility of hazardous substances, pollutants
and contaminants. Further, it directs that the long-term effectiveness of alternatives be
specifically addressed and that at a minimum the following be considered in assessing
alternatives:

A. The long-term uncertainties associated with land disposal;

B. The goals, objectives, and requirements of the Solid Waste Disposal Act;

C. The persistence, toxicity, and mobility of hazardous substances and their
COnSL......ts, and their propensity to bioaccumulate;

. Short- and long-term potential for adverse health effects from human exposure;
Long-term maintenance costs;

The potential for future remedial action costs if the alternative was to fail; and

Q m m U

. The potential threat to human health and the environment associated with
excavation, transportation and redisposal, or containment.

The Remedial Alternatives Evaluation task is basically a three-stage process consisting of

the following:
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Development of detailed alternatives,
Analysis of alternatives, and
Comparison of alternatives.

E

Each alternative will be defined in sufficient detail to facilitate subsequent evaluation and
comparison. Typically this activity may involve modification of alternatives based on
ARARs;, refinement of quantity estimates, technology changes, or site areas to be
addressed. Prior to detailed definition, the final conceptual alternatives will be agreed on
by Warzyn, the Respondents, IEPA and U.S. EPA.

o 8.3.2 Analysis of Alternatives
Alternatives will be initially evaluated with respect to seven criteria. The seven criteria
encompass: technical, cost and institutional considerations and compliance with statutory
and regulatory requirements. Each factor is briefly discussed below.

Overall Protection The assessment against this criterion describes how the
alternative as a whole achieves protection and will continue to protect human
health and the environment.

i i The assessment against this criterion describes how
the alternative complies with ARARSs, or, if a waiver is required, how it is
justified.

- iv n The assessment of alternatives
against this criterion evaluates the long-term effectiveness of alternatives in
protecting human health and the environment after response objectives have
been met. :

xicity, Mobility and V The assessment against this
criterion evaluates the anticipated performance of the specific treatment
technologies.

Short-term Effectiveness The assessment against this criterion examines the
effectiveness of alternatives in protecting human health and the environment
during the construction and implementation period until response objectives
have been met.

Implementability This assessment evaluates the techrical and administrative
feasibility of alternatives and the availability of required resources.

Cost This assessment evaluates the capital and O&M costs of each alternative.
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The final criteria, state or support agency acceptance and communicated acceptance, will
be evaluated following comment on the RI/FS report. The criteria are as follows:

State Acceptance This assessment reflects the State’s (or support agency's)
apparent preferences among or concerns about alternatives.

Community Acceptance This assessment reflects the community’s apparent
preferences or concerns about alternatives.

8.3.3 Comparison of Alternatives

After each alternative has been analyzed against each of the criteria, a comparative
analysis will be conducted. The purpose of this analysis is to compare the relative
performance of alternatives with respect to each evaluation criterion. The narrative
discussion will describe the strengths and weaknesses of the alternatives relative to one
another with respect to each criterion, and how reasonable variations of key
uncertainties could change the expectations of their relative performance. If innovative
technologies are being considered, their potential advantages in cost or performance and
the degree of uncertainty in their expected performance (as compared with more
demonstrated technologies) will also be discussed. A table will be prepared summarizing
the assessment of each alternative with respect to each of the nine criteria.

4 k17 - ibili R
Feasibility study activities and results will be described and documented in a report. A
Feasibility Study report covering the activities and conclusions of Tasks 14, 15 and 16 will
be prepared and submitted in draft form to the U.S. EPA and the IEPA for review and
comment following approval cf the technical memoranda.

A meeting will be scheduled to discuss U.S. EPA and IEPA comments, if any, prior to
preparation of the draft final report by Warzyn. The FS report will not be considered
"draft final” until a letter of approval is issued by the U.S. EPA RPM.

.5 Task 18 - Community Relation m

A program for community relations support will continue throughout the FS, to the
selection of a site remedy. The program will be consistent with the Community
Relations Plan developed under Task 17 and with the conditions set forth in the
Administrative Order by Consent.

VT21WPO2PIV /JAW
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Table 1-1

Schedule of Key Events and Deliverables
Blackwell Landfill NPL Site RI/FS

DuPage County, Illinois

Event/Deliverable Length of Task Elapsed Time
Field Investigation | 7 months 7 months

Draft Endangerment Assessment - 3 months 10 months
Draft RI Report 3 months 10 months
EPA Review and Approval : 2 months 12 months
Draft Feasibility Study Report 6 months 18 months
EPA Review and Approval 2 months 20 months
Final Feasibility Study Report . 2 months 22 months

tes:

This schedule assumes that the field investigation starts with the initiation of the

geophysical investigation, which is dependent upon weather conditions.

30 and 60 day U.S. EPA review periods have been included in this table. It is recognized

that changes in review time will result in changes in the overall project time.

721WPO2PJV Tabile 1-1/JAW/PIV



TABLE 3-1.

SUMMARY OF WELL CONSTRUCTION DETAILS

Blackwell Landfill
DuPage County, Illinois

|Monitoring Well Completion Date

JGround Surface Elevation (ft MSL)

|Total Depth of Boring (ft)

|Well Materisls

|Screen Materials

|Slot Size (in)

|

|Screen Length (ft)

|

|8ottom of Screen - Depth (ft)

| - Elevation (ft MSL)
|

|Top of Seal - Depth (ft)

] - Elevation (ft MSL)

|soil Classification at Screen

{Presence of Clay above screened zone

|Thickness of clay above Screened zone

|Average Water Elevation

{Adjacent Mested Well Mumber (if any)

jother Location Identifiers

North Well

4 PVC |

4 PVC |

3

707.5

G100AB

20.0

Page 1

T01C - Top of Inner Well Casing
10 - Inside Diameter

$S - Stainless Steel

NSL - Mean Sea Level

oh - Open Hole in Bedrock

H - Sand

S&G - Sand and Gravel

Si - Silt

DOL - Dolomite Bedrock

Blank Spaces Indicate Information is not Available



TABLE 3-1. page 2

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

| | 6105 | 6-106 | G-107s | -0 | 6-108 | G-109 |
| oonrons s Joeeeeeeees Joonrsmrenss |oeeeeeeeees Jseeeeeeees |ooeeeeeeees [oeeeeeese !
|Monitoring Wetl Completion Date | Sré6s80 |  5/8/80 | 5/7/80 | 5/9/80 | 4721780 | 4/28/80 |
I ! | | [ { | I
{Ground Surface Elevation (ft MSL) | | | | | { |
I I | | I | | |
[Total Depth of Boring (ft) | 31.0 | 31.0 | 39.0 | 47.0 | 31.0 | 31.0 |
| | | | I | | I
|Well Materials | &"PVC | &"PVC | 4nPVC ] 4w PVC ]  4mpPVC | 4™ PVC |
I | I | | | | |
| - |Screen Materials | 4"PVC| 4&mPVC | 4mPVC | 4w PVC | 4" PVC | 4" PVC |
] | I | | | | |
|Slot Size (in) | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
| I | | | I [ [
|Screen Length (ft) i | i | i ] }
| | | I | I ! |
|Bottom of Screen - Depth (ft) | 21.5 | 15.0 | 39.0 | 47.0 | 15.0 | 20.0 |
| - Elevation (ft MSL) | | | ] | | |
| | I | | I | |
[Top of Seal - Depth (ft) | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 |
l | - Elevation (ft MSL) 1 I 1 | 1 | I
| ! ! | | | ! |
soil Classification at Screen | $&6 | S&G | s | S&6 | S&6 | S&G |
| | | | ! | I |
l |Presence of Clay above screened zone | No | No | Yes | Yes | No | No |
I [ [ i I | ! !
|Thickness of clay above Screened zone | None | None | 13.5 | 17.0 | None | None |
| | | | | | | |
J S |Average Water Elevation | 703.4 | | 692.7 | 691.2 | 691.9 | 691.7 |
| | | | | | | ]
_ |Adjacent Nested Well Number (if any) | G-105A | None | G-107D | G-107s | None | None |
| | I | I | | I
{Other Location ldentifiers | sta. 5 | sta. 6 | sta.8 | sta. 8 | Sta. 9 |Sta. 9+140 |
NOTES:
s T0IC - Top of Inner Well Casing
ID - Inside Diameter

§S - Stainless Steel
MSL - Mean Sea Level
oh - Open Nole in Bedrock

S - Sand
$&G - Sand and Gravel
Si - Silt

pOL - Dolomite Bedrock



TABLE 3-1. Page 3

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

] | 610 | 611 | 612 | 6N3 | 614 | G158 |
Jamesmmrns s [eeemeeeses |eeeeseeees freeeeseeees oo Joeeeneenes feseeneeees !
|Monitoring Well Completion Date | 4721780 | 4/25/80 | 4/22/80 | 4/23/80 | 4/23/80 | 4/29/80 |
| I I | | I I !
|Ground Surface Elevation (ft MSL) | | i | | | |
I I I | | | | I
|Total Depth of Boring (ft) | 31.0 | 31.0 | 31.0 | 31.0 | 31.0 | 18.0 |
| I I | | | I |
- |well Materials | 4" PVC| 4" PVC | 4 PVC | 4" PVC ] 4" PVC | 4" PVC |
) | I | | | ! | |
= {Screen Materials | 4" PVC | 4 pvC | 4" pPVC | 4" pvc | 44 pvC | 4" pVC |
| | I I I I I I
[Stot Size (in) | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
! I I I I I I I
|Screen Length (ft) | | | | | ] |
I I | | | I I I
[Bottom of Screen - Depth (ft) I 19.0 | 21.0 | 20.0 | 19.0 | 28.5 | 18.0 |
| - Elevation (ft MSL) | | | | | | |
I ! | I I I I I
|Top of Seal - Depth (ft) } 0.0 | 0.0 | | 0.0 | 0.0 | 0.0 |
| - Elevation (ft MSL) | | ] ] | | ]
I ! I | I I I |
|Soil Classification at Screen | S3G | SiG | S2G | SG | S&G | S&6 |
| I | I I I I I
{Presence of Clay above screened zone | No | Yes | No | No | No | No |
| | | | | | | I
|Thickness of clay above Screened zone | None | 1.2 ] None | None | None | None |
| | I | I I | I
jAverage Water Elevation I 692.6 | 692.2 | 692.3 | 692.6 | 692.6 | 692.5 |
| | | | | | I I
|Adjacent Nested Well Number (if any) | None | Vnne | None | Vone | None | G-1150 | ._-
I | ! I o | | I
|Other Location Identifiers | Ssta. 10 |Sta. 10+178] Sts. 11 |Sta. 11480 |Sta. 114160 Sta. 12/

T0IC - Top of Inner Well Casing
10 - Inside Diameter

§SS - Stainless Steel

MSL - Mean Sea Level

oh - Open Hole in Bedrock

S - Sand
S&G - Sand and Gravel
Si - Sitt

DOL - Dolomite Bedrock



TABLE 3-9. Page &

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPege County, Illinois

G-116

5/14/80

5719780

......................

{Monitoring Well Completion Date

{Ground Surface Elevation (ft MSL)

|Total Depth of Boring (ft)

jVell Materials

|Screen Materials

I .
{slot Size (in)

[Screen Length (ft)

|

|

|

|

|

|

) 48.5

[

|

|

|

|

|

|

|

|
{Bottom of Screen - Depth (ft) |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

46.0 56.5

4PV | 4mPVC 4" pVC

4" PVC | 4" PVC

4% PYC

& PVC 4% PVC

0.010 0.010 0.010 0.010

&

45.5
} - Elevation (ft MSL)
|
[Top of Seal - Depth (ft)

| - Elevation (ft MSL)

|Soil Classification at Screen

I
|Presence of Clay above screened zone
| .

|Thickness of clay above Screened zone
|

|Average Water Elevation

0.0 0.0

8

0.0 0.0 0.0

S8G SLG S&G

No Yes Yes

3

L §F s 5 &

14.5

"~
.
w

None 1.0

A - ——— — — —— — —— — — —— — T — — A S — —— —— ——— —

690.7 690.7 |  692.0

|]Adjacent Nested Well Number (if any) None | None

| l
|other tocation Identifiers West Well | Sta. 16 | sta. 17 | sta. 13

G-1158

} I I
| I |
| I I
! [ I
I | |
| | |
| I I
| | |
I ! !
I | |
| | I
| | I
I | |
! I |
I I |
| | |
29.0 | 21.0 | 56.5 | 18.0

| | |
| I !
| | |
| | |
I | |
I | |
| | I
| | |
| | I
| | I
I | |
| ! |
I | |
| I |
! ! I

| I

JOIC - Top of Inner Well Casing
1D - Inside Diameter

SS - Stainless Steel

MSL - Mean Sea Level

oh - Open Hole {n Bedrock

S - Sand
S4G - Sand and Gravel
si - silt

pOL - Dolomite Bedrock



TABLE 3-1. Page 5

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

I | 6-1208 | 61200 | G121 | 6122 | 6123 | G126 |
I ! | |

|Monitoring Well Comptetion Date | 5/15/80 | 5/16/80 | 5/3/82 | 4/30/82 | 5/3/82 | 6/15/84 |
! | I } | ! I |
|{Ground Surface Elevation (ft MSL) | | ] 702.2 | 704.8 | 706.2 | 712.9 |
I | | | I I ! |
{Total Depth of Boring (ft) | 58.0 | 8.0 | 20.0 | 26.0 | 2.0 | 20.0 |
! | I | I | | [
o, |[Vell Materials | A"PVC | 4mPVC | 4vPVC | 4mPVC | 4"PVC | 4" PVC |
s | | | | | I I |
|Screen Materials | 4vPvc | bepvC] 4mPVC | 4" PVC | 4" PVC | 4" PVC |
I I I | | I I |
|stot size ¢in) | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
| I | | | I | I
|Screen Length (ft) | | ] 5.0 | 5.0 | 5.0 | 10.0 |
! I I ! | | I I
|Bottom of Screen - Depth (ft) | 58.0 | 84.0 | 20.0 | 25.5 | 21.5 | 4.5 |
| - Elevation (ft MsL) ] | | 682.2 | 679.3 | 684.7 | 698.4 |
[ [ [ | | | I I
[Top of Seal - Depth (ft) I 0.0 | 60.0 | 4.0 | I 5.0 | 1.5 |
| - Elevation (ft MSL) 1 | l I | | |
f | [ I | f { f
|soil Classification at Screen | s | S&6G | s&G | S&G | S&G | s |
| | I | I I | |
|Presence of Clay above screened zone | Yes | Yes | Yes | No | No | No |
l I | | ! ! I |
|Thickness of clay above Screened zone | 40.0 | 41.5 | 1.4 | None | None | None |
| | | | | | I |
JAverage Water Elevation | 697.3 | 691.4 | 691.6 | 691.2 | 692.1 | 701.5 |
! I I | I | l I
|Adjacent Nested Well Number (if any) | 6-1200 | G-120s | None | None | None | None |
| l | | | | | I |
jother Location Identifiers | sta. 15 | sta. 15 | | ] | ]

TOIC - Top of Inner Well Casing
ID - Inside Diameter

§S - Stainless Steel

MSL - Mean Sea Level

oh - Open Mole in Bedrock

s ~ Sand
S&G - Sand and Gravel
Si - Silt

DOL - Dolomite Bedrock
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SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

] | 6125 | 6-126 | 6-127 | 6G-128s | G-1281 | G-1280 |
Jooororesn et |-eeeeees e oo froeeeenenes Rl R |
|Monitoring Well Completion Date | 6/15/84 | 6/18/84 | 6/18/84 | 6/19/84 | 6/20/84 | 6/22/84 |
| | | | ! | | I
jGround Surface Elevation (ft MSL) | 734} 703.4| 75.0|  705.9 |  705.9 | 705.9 |
! I I ! I I ! I
|Total Depth of Boring (ft) | 14.0 | 20.0 | 20.0 | 17.0 | 29.8 | 56.0 |
! i I | I ! I |
[well Materials | &upPVC | 4" PYVC | &% PVC| 4 PVC | 4" PVC | 4% PVC |
I | | | I | | I
[Screen Materials | 4®PVC | 4"PVC| 4" PVC | A"PVC | 4 PVC | 4" PVC |
| [ ! ! | ! | !
|stot Size (in) | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
I | | ! | | I !
[Screen Length (ft) | 5.0 | 10.0 | 10.0 | 10.0 | 10.0 | 10.0 |
[ | | [ [ I | !
|Bottom of Screen - Depth (ft) ] 9.0 | 17.8 | 19.0 | 17.0 | 29.8 | 54.5 |
| - Elevation (ft MsL) |  704.1| 6856 | 688.0| 688.9 |  676.1 |  651.4 |
I | I | I | | |
|Top of Sesl - Depth (ft) ] 0.5 | 1.0 | 2.0 | 2.0 | 16.0 | 2.0 |
| - Elevation (ft MsL) | | | | | i i
| I | | | | | |
|Soil Classification at Screen | s | S&G | SLG | S&G | S26 | pot |
| I I | | I [ [
|Presence of Clay above screened zone | No | No | Yes | Yes | Yes | Yes |
| | I I J I I I
|Thickness of clay sbove Screened zone | None | None | 1.5 | 2.0 | 2.0 § 2.0 |
| | | | | | | |
|[Average Water Elevation | 7055  691.5 | 692.0 |  692.0 |  692.3 | 691.0 |
| I | | | | I |
‘\djacent Nested We'' = “2r (if any) | None | None | None | G-1281,0 | G-1285,0 | G-128s,1 |
| | | | | | | |
|other Location Identifiers ] | | ] i } |

................................................................................................................

TOIC - Top of Inner Well Casing
1D - Inside Diameter

SS - Stainless Steel

MSL - Mean Sea Level

oh - DOpen Hole in Bedrock

S - Sand
$8G - Sand and Gravel
si - sile

DOL - Dolomite Bedrock



TABLE 3-1.

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

Page 7

I | 6129 | 6130 | 61310 | G-13100 | G-1320 | G-13200 |
Jroose e oo oo Jooeeeeeee Joeeeeses [eeeeeneees Joeeeeneeee |
[Monitoring Well Completion Date | 6725/84 | 6/25/84 | 4/8/85 | 4/8/85 | 4/9/85 | 4/9/85 |
I ! I | I I ! I
|Ground Surface Elevation (ft MSL) ] 700.9 | 708.6 | 704.5 | 704.5 | 724.7 § 724.7 |
! | | I | ! | I
|Total Depth of Boring (ft) | 18.0 | 23.4 | 53.0 | 63.0 | 83.0 | 93.0 |
| | I I | I I |
|Well Materials |  4"PVC | 4"PVC | 4" PVC | 4" PVC | 4" PVC | 4" PVC |
| | I | | I | I
|Screen Materials | 4" PVC| 4" PVC| 4" PVC | 4" PVC | 4" PVC | 4" PVC |
| | I I | | I |
[Slot Size Cin) I 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
I I I ! | I I I
|Screen Length (ft) I 10.0 | 0.0 | 10.00h | 10.00h | 10.00h | 10.0 oh |
I I I I | | | I
|Bottom of Screen - Depth (ft) | 17.5 | 23.0 | 53.0 | 63.0 | 83.0 | 93.0 |
| - Elevation (ft MSL) I 683.4 | 685.6 | 651.5 | 641.5 | 641.7 | 631.7 |
I | | I | | | I
[Top of Seal - Depth (ft) I 2.0 | 2.0 | 43.0 | 53.0 | 73.0 | 83.0 |
| - Elevation (ft MSL) l | | | | | |
I | | I I I | I
|Soil Classification at Screen | siG | S3G | poL | poL | poL | oot |
I | | | I [ I I
|Presence of Clay above screened zone | Yes | Yes | Yes | Yes | Yes | Yes |
I I I I I | I I
[Thickness of clay above Screened zone | 7.5 | 3.8 | 3.5 | 3.5 | 32.8 | 32.8 |
| I | | | I I |
|Average Water Elevation | 693.0 | 693.6 | 691.0 | 690.8 | 694.9 | 694.7 |
| I | | I ! I I
|Adjacent Nested Well Number (if any) | None | G-136 | G-13100 | €-1310 | G-13200 ! G-1320 |
I I | I | I I I
|other Location Identifiers ] | | I ] ] ]
NOTES

TOIC - Top of Inner Well Casing

1D - Inside Diameter

S§S - Stainless Steel

MSL - Mean Sea Level

oh - Open Hole in Bedrock

S - Sand

S&G - Sand and Gravel

§i - Silt

DOL - Dolomite Bedrock



TABLE 3-1. Page 8

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell tandfill
DuPage County, Illinois

| | 6-1338 | 6-1330 | G-13300 | 6-1340 | G-135 |
O S frevrensenss froeseseenes Jooeeeeeees fooeeeeeees Jeeeeeases |eeseeeees |
{Monitoring Well Completion Date |  4716/85 | 4/16/85 | 4/16/85 | &/17/85 | 4/17/85 | 4/29/85 |
I I I I | | I I
J6round Surface Elevation (ft MSL) ] 706.0 | 706.0 | 706.0 | 725.8 | 719.0 | 708.6 |
| | | | I I ! I
|Total Depth of Boring (ft) | 21,0 | 53.0 | 73.0 | 108.5 | 82.0 | 101.0 |
! | [ | | I ! l
- jwell Materials | 4 PVC | 4"PVC | 4% PVC | 4" PVC | 4" PVC | 4" PVC |
| | | | | | | |
|Screen Materiats | & PVC| &"PVC | 4nPVC | 4 PVC | 4" PVC | 4" PVC |
| | | | | | | |
- [Stot Size Cin) I 0.010 | 0.010 | 0.010 | 0.010 | 0.010 | 0.010 |
| | | I I I I |
|Screen Length (ft) | 10.0 ] 10.00h | 20.00ch | 30.00ch | 10.00h| 30.0o0h |
| | I ! I | | I
|Bottom of Screen - Depth (ft) } 21.0 | 53.0 | 73.0 | 103.5 | 82.0 | 101.0 |
] - Elevation (ft MSL) 1 685.0 | 653.0 | 633.0 | + 622.3 | 637.0 | 607.6 |
! [ [ [ I [ I |
[Top of Seal - Depth (ft) | 3.0 | 43.0 | 53.0 | 73.5 | 72.0 | 71.0 |
| - Elevation (ft MSL) | | | | | | |
| | | ! | I | [
|Soil Classification at Screen | SG | poL | poL | poL | ool | poL |
I I I I | | | |
|Presence of Clay above screened zone | No | No | No | Yes | Yes | Yes |
| | | | | | I |
|Thickness of clay sbove Screened zone | None | None | None | 31.5 | 19.3 | 41.8 |
B | | | | | | | |
G |Average Water Elevation | 691.9 | 690.7 | 690.5 | 656.8 | 691.2 | 688.3 |
| [ | I [ I I I
— |Adjacent Nested Well Number (if any) | G-1330,00 | G-133s,DD | G-1335,0 | Nore | G-119 | G-130 |
| I | | | I | |
|Other Location Identifiers | | | | | ] ]

TOIC - Top of Inner Well Casing
10 - Inside Dismeter

§S -~ Stainless Steel

MSL - Mean Sea Level

oh - Open Hole in Bedrock

H - Sand
S&G - Sand and Gravel
si - silt

DOL - Dolomite Bedrock



TABLE 3-1. . Page ¢

SUMMARY OF WELL CONSTRUCTION DETAILS
Blackwell Landfill
DuPage County, Illinois

|Average Water Elevation

|
|Adjacent Nested Well Number (if any)

jother Location ldentifiers

] | 6137 | .6-138 | 6-139 ||
Js2mneneenes e Jaeeneeeenss Jroeceneees freeseesees I
jMonitoring Well Completion Date ) 8/7/86 | B8/14/86 | 8/19/86 ||
| I I | I
|Ground Surfece Elevation (ft MSL) | 699.7 | 706.6 | 700.1 ||
| | | ! I
|Total Depth of Boring (ft) | 54.5 | 56.5 | 56.5 ||
| I | I -
|Well Materials | 4" PVC | 4% PVC | 4v pve ||}
I | | I I
|Screen Materials | 4" pvC | 4 pve | & pve ||
| | I | [
|Slot Size (in) ] 0.010 | 0.010 | 0.010 ||
I | | | I
{Screen Length (ft) { 10.0]  10.0| 10.0 ||
! | I | H
|8ottom of Screen - Depth (ft) | 53.5 | 54.0 | 55.5 ||
| - Elevation (ft MSL) | 646.2 | 652.6 | 644.6 ||
! | | I I
[Top of Seal - Depth (ft) | 40.0 | 41.0 | 2.5 ||
| - Elevation (ft MsL) | | ] 1
| | | | H
|Soil Classification at Screen | sa&c/ooL | si/poL | s/ooL ||
| ! | I I
|Presence of Cley sbove screened zone | Yes | No | Yes ||
| I I I I
[Thickness of clay above Screened zone | 3.5 | None | 18.4 ||
I | | 1
| | | 1
! | | [
[ [ ! I
| I | I
I ! I H
I

TOIC - Top of Inner Well Casing
10 - Inside Diameter

SS - Stainless Steel

MSL - Mean Sea Level

oh - Open Hole in Bedrock

s - Sand
S&G - Sand and Gravel
S{ - Silt

DOL - Dolomite Bedrock



Table 3-2

Regional Bedrock Water Quality
Blackwell Landfill NPL Site

DuPage County, Illinois
Parameter Range (m Av m
Hardness 300-500 -
Total Dissolved Solids 383-2157 517
pH 6.2-7.6 (units) 7.1 (units)
Iron 0-29.0 1.9
Chloride 0-38.0 7.2
Sulphate Less Than 100 ---
Temperature 49-59 (OF) 52(OF)

VT21QAPPO1CAW



Table 3-3

Regional Glacial Drift Water Quality
Blackwell Landfill NPL Site

DuPage County, Illinois
Parameter Range (m Average (mg/l)
Hardness 387-596 485
pH - -
Total Dissolved Solids 413-790 560
Iron 0-10.8 2.7
= Chloride 5-38 17.5
«?  Sulphate 80-152 113
Temperature 46-54 (OF) —--

VT21QAPPO1CAW




Well No.

G-101

G-102

G-103S

G-103D

_ G-1078

G-107D

G-108

G-115D

G-116

G-117

G-118D

G-1208

K min

1.2x 105
1.7x10-6

27x102
16x10-3

6.7x104
7.4x 10-5

24x10°3
28x104

9.4x104
23x10-3
1.6x104
11x103
32x103
18x104
27x10°2
6.4x101
65x101
6.4x101

1.7x102
12x10-2

3.1x103
41x104

9.6 x 10-3
17x10-3

Table 34

Pumping Test Results
Single Well Tests
Blackwell Landfill NPL Site
DuPage County, Illinois
S Unit
(6.1x10°6) Henry
86x107) 31x104
(1.4x102) Henry
(81x10°%) 0.15
(34x10%) Yorkville
(38x10°9) 36x102
(1.2x10-3) Tiskilwa
(14x10%) 0.18
(4.8x10%) Yorkville
(12x10-3)
(8.1x10°3) 0.13
(5.6 x 10%) Tiskilwa
(1.6x10-3)
(9.4x10°5) 0.16
(1.4x102) Henry
(33x101) Tiskilwa
(33x10}) Henry
(33x10)) Henry
(86x10-3) Tiskilwa and
(6.1x10°3) Dolomite
(1.6 x 10-3) Yorkville
(21x10%) 0.10
(49x103) Tiskilwa
(86x104) 031 and Dolomite

Meth

Hvorslev
Nguyen and Pinder

Hvorslev
Nguyen and Pinder

Hvorslev
Nguyen and Pinder

Hvorslev
Nguyen and Pinder

Hvorslev
Papadopoulos,
Bredehoeft, and
Cooper

Nguyen and Pinder

Hvorslev
Papadopoulos,
Bredehoeft, and
Cooper

Nguyen and Pinder
Recovery
Recovery
Recovery

Recovery

Hvorslev
Recovery

Hvorslev
Nguyen and Pinder

Hvorslev
Nguyen and Pinder



Table 3.4
(Conﬁnued)
Well No- min m S Unit Metbod
. g1 7 1x10} (36:10‘1) Henry Recovery
[ i 16 @130 Henry - Recovery
G130 102 15x102) Henry Hvorslev
\' 25x%10° (a3x 10 Recovery
G126  86% 101 (#4x10° ) Henry Recovery
\ G128D 39% 10 (20x10 1 Dolomite Hvorslev
G130 31X 102 (16x 102) Henry Recovery
\ G-131DD 14x 10 5 (qax 10-6) Dolomite Hvorslev
42% 103 Nguyen and Pinder
\ G-132 23x 10-3 (12x 109) Dolomite Hvorslev
3x10°6 (66x10) 51x103 Nguyen and Pinder
\ G-1320D 5 1x107 (26:10‘7) Dolomite Hvorslev
‘ G13s  68% 101 (35% 10h) Henry Recovery
G-134 11x 10-3 (56x 10%) Dolomite Hvorslev
s 28x10° (14x 10°3) Papadopoulos,
\ ik Bredt:hoc{t1 and
Coope!
98x100 (50% 10-) o Nguyen aod Pinder
\ G135  96% 102 (a9x 10°2) Dolomite Recovery
G136 6% 10-3 (28 105) Dolomite Hvorslev
\ s8x 100 (2.9110'6) 0.013 Nguyen and pinder
\ Multiple Observation Well Tests
\ Transmissivity
Wweli No. §2/mip m2/day Storativity Aquifer Unit
\ G101 4% 103 59x103 31 x10% Henry
G102z 39% 103 52x101 15 Henry
\ G-103 59x10% 79x102 36x1072 Yorkille/Tiskilwa
79x104 11x101 yorkville/Tiskilwa



| amsaaen] [ S [ 2T ] Pvie-suay

Transmissivity
Well No. ft2/min

G-107 44x104

G-108 13x101

G-114 31.0
G-116 102
G-117 20

G-118 3.6x10°2

G-120 93x10°5

G-121 49
G-122 11.1
G-123 139
G-126 6.0
G-127 73
w-i28 20.0
G-130 31
G-131

G-132

G-1338 54
G-134

G-136
VT21QAPPO1CAW

Table 3-4

(Continued)

Multiple Observation Well Tests

174
41x103
14x103
2.7x 102
48
12x102
6.6 x 102
15x103
18x103
8.0 x 102
9.8 x 102
2.7x102

41.5

7.2x102

(continued)

Storativity

0.13

1.14 x 104

25x10°5

01

63x104

44x10-5

42x103

5.1x103

12x10-1

13x102

Aquifer Unit

Tiskilwa
Henry
Henry
Henry

Henry

Tiskilwa/Dolomite

Henry
Heary
Henry
Henry
Henry

Henry

Henry



Table 3-5

Summary of Hydraulic Conductivity Values
Blackwell Landfill NPL Site
DuPage County, Illinois

Unit Ran min a men

Henry 7x 104 t0 0.09 permeameter (4 séts)
2x1001t0 1.6 pump tests (12)

Yorkville too low for measurement

Malden 0.03 to 0.07 (sandy unit) permeameter (1 set)

Tiskilwa 3x106t09x 105 permeameter (3 sets) ~
3x 10410 0.64 pump tests (6)

Dolomite 5x 107 t0 0.39 pump tests (7)
immeasurably high pump test (well G133)

VT21QAPPOICAW
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Table 3-6

Surmary of Leachate Sampling Results
Blackwell Landfill NPL Site
DuPage County, Illinois

sVl Sv2 SV3 SV4
Concentration Concentration Concentration Concentration

11 Range + Range + AN Range + AN Range

I+
>
»
p)

Compound Detected

|

Acrylonitrile

Benzene 1 2 <1-3.1 2 2 100-140 i 1 63.9
Bromoform

Carbon Tetrachloride

Chlorobenzene

Chloroethane

Chloroform 1 2 <1-1.2 1 2 <1-110

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1,4-Dichlorobenzene

Dichlorobromomethane

Dibromochloromethane

1,1-Dichloroethane 1 1 57.7
1,2-Dichloroethane 1 1 14.2
1,1-Dichloroethylene

Cis-1,2-Dichloroethylene 2 2 180-295 1 1 1,040
Trans-1,2-Dichloroethylene 1 1 32.5
1,2-Dichloropropane 1 2 <1-110

Ethyl Benzene 1 2 <1-110 1 1 4.6

Methylene Chloride

1,1,2,2-Tetrachloroethane

Tetrachloroethylene <2-130 1 1 42.6
Toluene 2 2 670-1550 1 1 165

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethylene 2 2 210-415 1 1 540

Vinyl Chloride 1 1 40.9
Xylenes, Total 2 2 180-500 1 1 63

—
~N

Legend
+ = Number of sampling events where compound detected.

A1l = Total number of sampling events.
Concentration kange - Range of detected concentrations.

All Concentrations Reported In ug/l (ppb) Unless Otherwise Noted,




Compound Detected

Acrylonitrile

Benzene

8romoform

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1.4-Dichliorobenzene
Dichlorobromomethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Cis-1,2-Dichloroethylene
Trans-1,2-Dichloroethylene
1,2-Dichloropropane
Ethyl Benzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl Chloride

Xylenes, Total

Legend

+ = Number of sampling events where compound detected.
A1l = Total number of sampling events.
Concentration Range -~ Range of detected concentrations.

All Concentrations Reported in ug/l (ppb) uniess otherwise Noted’

s
X
Table 3-6
(Cont {nued)
SV4 SVS SV6 SV?
Concentration Concentration Concentration Concentration

All Range + Al Range + AN Range + A Range
1 63.9 6 7 29.5-126 2 2 72.7-100 1 2 <1-38.3
1 2 <1-1.9

1 2 <20-30.5

3 7 5.2-137
1 2 <1-82
1 57.7 5 7 40.4-124 2 2 16.3-36 1 2 <1-6.3
1 14.2 3 7 13.4-25 1 2 <1-14.7 1 2 <1-9.4
1 1040 6 7 29-986 2 2 164-645 z 2 98-130
1 32.5 4 7 18.3-76.1 1 2 <1-8.2 1 2 <1-19.5
1 2 <1-14.0 1 2 <1-33.4
1 4.6 5 7 14.3-48.3 2 2 130-170 2 2 110-120
2 7 295-808

1 42.6 7 7 46.7-233 2 2 3.8-370
1 165 7 7 186-900 2 2 54-520 2 2 800-852
1 540 7 7 31-475 1 2 <1-43.3 1 2 <1-2.3
1 40.9 4 7 78-1740 1 2 <20-30.7 1 2 <20-125
1 63 6 6 39.9-155 2 2 330-484 2 2 127-330




Compound_Detected

Acrylonitrile

Benzene

Bromoform

Carbon Tetrachloride
Chlorobenzene
Chloroethane

Chloroform
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorobromomethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Cis-1,2-Dichloroethylene
Trans-1,2-Dichloroethylene
1,2-Dichloropropane
Ethy! Benzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachlaroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl Chloride

Xylenes, Total

Legend

el @ Gasal @2 Baaan S el PaaaR O Seeed el Beaeeal 0 el 00 Baaad)

Table 3-6
(Continued)
Sv8 SV9 Sv10 Svil
Concentration Concentration Concentration Concentration

# A ___Range &+ ANl ____Range ¢+ Al __Range _ + All Range

1 7 <10-24
2 2 170-390 2 2 110-320 S 7 18-75 3 4 24-42

3 7 6.3-640 1 L <1-36.1

1 2 <1-220 1 4 <1-55
2 2 520-990 2 2 240-710 2 7 8.3-11.3 1 4 <1-13.0
2 2 250-410 1 7 <1-4.4 1 4 <1-6.5
2 2 330-740 2 2 145-390 6 6 5.3-410 4 4 11-195
1 2 <1-135 1 2 <1-130 5 7 18.9-53.3

1 4 <1-7.7

1 2 <1-205 2 2 50-200 5 7 61-100 4 4 72-145
1 2 <5-5290 1 2 <5-2060
2 2 180-1260 1 2 <2-410 4 4 7-90
2 2 1350-3760 2 2 1270-4670 7 7 214-1240 4 4 66-168
2 2 520-1750 2 2 395-1240 4 4 15-145

1 7 <20-211 1 L <20-407
2 2 230-931 2 2 225-910 6 6 49-404 4 4 235-335

+ = Number of sampling events where compound detected.
A1) = Total number of sampling events.
Concentration Range - Range of detected concentrations.

All Concentrations Reported In ug/l (ppb) Unless Otherwise Noted.




Lo
Table 3-6
(Continued)
SV12 pv2 DV3 pvé
Concentration Concentration Concentration Concentration
Compound Detected + AN Ranqge + AU Range + Al Range + Al Range
Acrylonitrile 0 2 None Detected
Benzene 1 2 <1-4.3 0 2 None Detected 2 27-30 3 3 15.5-17.7
Bromoform 0 2 None Detected
Carbon Tetrachloride
Chlorobenzene 0 2 None Detected 2 <}-3.2 3 3 6.6-9.7
Chloroethane 0 2 None Detected 1 3 <20-21.4
Chioroform 0 2 None Detected
1,2-Dichlorobenzene 0 2 None Detected 1 3 <1-12.5
1,3-Dichlorobenzene 0 2 None Detected
1,4-Dichliorobenzene 0 2 None Detected 2 <]-28 1 3 <1-1.2
Dichlorobromomethane 0 2 None Detected
Dibromochloromethane 0 2 None Detected
1,1-Dichloroethane 0 2 None Detected 2 <1-2.1 2 3 1.1-2.0
1,2-Dichloroethane 0 2 None Detected
1,1-Dichloroethylene 0 2 None Detected
Cis-1,2-Dichloroethylene 2 2 22.4-22.5 0 2 None Detected 2 <1-37.8 1 3 <1-3.6
Trans-1,2-0ichloroethylene 2 3 1.2-1.4
1,2-Dichloropropane 0 2 None Detected
Ethyl Benzene 1 2 <1-16.9 0 2 None Detected 2 101-109 2 3 1.4-3.0
Methylene Chloride 0 2 None Detected
1,1,2,2-Tetrachloroethane 0 2 None Detected
Tetrachloroethylene 0 2 None Detected 2 <2-9.2
Toluene 2 2 99-101 0 2 None Detected 2 72-117 3 3 4.1-11.6
1,1,1-Trichloroethane 0 2 None Detected
1,1,2-Trichloroethane 0 2 None Detected
Trichloroethylene 0 2 None Detected 2 <1-6.6 1 3 <1-1.1
Vinyl Chloride 0 2 None Detected
Xylenes, Total 2 2 109-122 0 2 None Detected 2 67-165 2 3 3.4-11.3
Napthalene 0 2 None Detected
Diethylphthlate 0 2 None Detected
1,4-Dichlorobenzene* 0 2 None Detected
Legend

+ = Number of sampling events where compound detected.
All = Total number of sampling events.
Concentration Range - Range of detected concentrations.

All Concentrations Reported In ug/l (ppb) Unless Otherwise Noted.



Table 3-6
(Continued)
DV5 DVé vy Dve
Concentration Concentration Concentration Concentration
Compound Detected + Al Range + A Range + Al Range £+ AN Range
Acrylonitrile
Benzene 6 7 52.9-74 1 2 <5-60.5 1 1 100
Bromoform
Carbon Tetrachloride
Chlorobenzene 2 2 140-148
Chloroethane
Chloroform 2 7 5.1-17 1 1 540
1,2-Dichlorobenzene
1,3-Dichlorobenzene 1 7 <1-2250
1,4-Dichlorobenzene 1 7 <1-2050 1 2 <1-100 1 1 250
Dichlorobromomethane
Dibromochloromethane
1,1-Dichioroethane 4 7 6.1-21.9 1 2 <1-9.0 1 1 140
1,2-Dichloroethane 1 7 <1-7.2
1,1-Dichloroethylene
Cis-1,2-Dichloroethyiene 1 1 170
Trans-1,2-Dichloroethylene 5 7 10-68 1 1 200
1,2-Dichloropropane 1 7 <1-8.6
Ethy) Benzene 6 7 144-204 2 2 120-141 1 1 170
Methylene Chloride 1 7 <5-34
1,1,2,2-Tetrachloroethane
Tetrachloroethylene 1 1 330
Toluene 7 7 156-538 2 2 210-383 1 1 2180 1 1 520
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene 1 1 830
Vinyl Chloride 1 7 <20-276
Xylenes, Total 7 7 256-729 2 b4 160-501 1 1 430 1 1 150
Napthalene 2 2 2.1-696
Diethylphthlate 1 2 <100-0.07
1,4-Dichlorobenzene* 2 2 1.1-737
Legend

+ = Number of sampling events where compound detected.

A1 = Total number of sampling events.

Concentration Range - Range of detected concentrations.
All Concentrations Reported In ug/l (ppb) unless otherwise Noted




.
Table 3-6
(Continued)
DV9 pv1o V1l DV]2
Concentration Concentration Concentration Concentration
Compound Detected ¢ M) __ _Range ¢+ Al ____Renge ¢+ Al ___Range ¢ ANl Range
Acrylonitrile 0 1 None Detected
Benzene 1 2 <5-51.3 0 1 None Detected 1 1 12.5
Bromoform 0 1 None Detected
Carbon Tetrachloride 0 1 None Detected
Chlorobenzene 0 1 None Detected
Chloroethane 0 1 None Detected
Chloroform 0 1 None Detected 1 1 1.5
1,2-Dichlorcbenzene 0 1 None Detected
1,3-Dichlorobenzene 0 1 None Detected
1,4-Dichlorobenzene 0 1 None Detected
Dichlorobromomethane 0 1 None Detected
Dibromochloromethane 0 1 None Detected
1,1-Dichloroethane 2 2 41-110 0 1 None Detected
1,2-Dichloroethane 0 1 None Detected
1,1-Dichloroethylene 0 1 None Detected
Cis-1,2-Dichloroethylene i 1 630 2 2 170-714 0 1 None Detected 1 1 16
Trans-1,2-Dichloroethylene 1 2 <1-22.5 0 1 None Detected 1 1 1.2
1,2-Dichloropropane 0 1 None Detected
Ethyl Benzene 1 2 <1-27.9 None Detected 1 1 1.1
Methylene Chloride 0 1 None Detected
1,1,2,2-Tetrachloroethane 0 1 None Detected
Tetrachloroethylene 1 | 3 2 2 186-350 0 1 None Detected
Toluene 1 1 3) 2 2 528-800 0 1 None Detected
1,1,1-Trichloroethane 0 1 None Detected
1,1,2-Trichloroe: nane 0 1 None Detected
Trichloroethylene 1 1 560 2 2 348-580 0 1 None Detected
Vinyl Chloride 0 1 None Detected
Xylenes, Total 2 2 145-600 0 1 None Detected

Legend
+ = Number of sampling events where compound detected.

A1l = Total number of sampling events.
Concentration Range - Range of detected concentra- ons.




Table 3-6
(Continued)
Burner 9 Seep 1
pvi3 {Near DV1) Manhole 1 (Near DV4, SV3)
Concentration Concentration Concentration Concentration
Compound Detected £+ A Range + AN Range £ A Range + Al Range
Acrylonitrile
Benzene 2 2 140-210 3 3 8.2-16.0 1 1 34
Bromoform
Carbon Tetrachloride
Chlorobenzene 1 1 19.8
Chloroethane 1 1 24.1
Chloroform 1 3 <1-5.6
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorobromomethane
Dibromochloromethane
1,1-Dichloroethane 1 2 <1-60.9 1 1 60.6 2 2 1.3-1.7
1,2-Dichloroethane 1 1 10.6
1,1-Dichloroethylene
Cis-1,2-Dichloroethylene F] 2 120-235 2 3 23.6-78 1 1 401 2 2 1.1-1.3
Trans-1,2-Dichloroethylene -1 2 <1-31.5 1 3 <1-9.3 1 1 24.0
1,2-0ichloropropane 2 2 21-220
Ethyl Benzene 1 2 <1-33 2 3 110-115
Methylene Chloride 2 3 46-87.8
1,1,2,2-Tetrachloroethane
Tetrachloroethylene 1 7 <2-95.9 1 1 113
Toluene 2 2 770-991 3 k) 19-183 1 1 64
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene 2 2 200-811 1 1 168
Vinyl Chloride 2 3 115-132 1 1 86.8
Xylenes, Total 1 2 <1-105 2 3 158-480 1 i 24.1

Legend

+ = Number of sampling events where compound detected.
A1l = Total number of sampling events.
Concentration Range - Range of detected concentrations.
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Table 3-6
(Cont tnued)

Seep 2 !
(Near G113, 114)
Concentration
Compound Detected + Al Range

Acrylonitrile None Detected
Benzene None Detected
Bromoform None Detected
Carbon Tetrachloride None Detected
Chlorobenzene None Detected
Chloroethane None Detected
Chloroform None D:tected

None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Oetected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected
None Detected

1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorobromomethane
Dibromochloromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Cis-1,2-Dichloroethylene
Trans-1,2-Dichloroethylene
1,2-Dichloropropane
Ethy! Benzene

Methylene Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene

Vinyl Chloride

Xylenes, Total

OO0 OO OOOOTTOO0DODODOOOIOODOOOOQ
Pt s e b bs s bt bt s Bt bt b et bt et bt b b et b b bt bt e s St B e l

Legend
+ = Number of sampling events where compound detected.

A1l = Total number of sampling events.
Concentration Range - Range of detected concentrations.
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Table 3-7

VOCs Previously Detected in Groundwater
Blackwell Landfill NPL Site
DuPage County, Illinois

I 1,1-Dichloroethane
1,1-Dichloroethylene
1,2-Dichlorobenzene

l 1,2-Dichloroethane
1,2-Dichloropropane
1,1,1-Trichloroethane

l - 1,1,2,2-Tetrachloroethane

s Benzene
Bromoform

l - Chlorobenzene
Chloroethane
Chloroform
cis-1,2-Dichloroethylene

l Ethylbenzene
Methylene chloride
Tetrachloroethylene

l Toluene
trans-1,2-Dichloroethylene
Trichloroethylene

l Vinyl chloride
Xylene

V7210APPO1CAW
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Table 3-8, Occurrences of Several V(s at Downgradient Wells —- Blackwell Landfill NPL Site
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Table 3-8, Occurrences of Several VOCs at Downgradient Wells — Blackwell Landfill NPL Site
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9.5 indicates VOC detected but concentration was below miniaua detection limit

Blanks indicate VOC was not detected at location during samplin
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Activity
1969

1970s

1971

1980

1980

1982

1983

1984

Table 3-9

Summary of Frevious Investigations Conducted at the Site

Blackwell Landfill NPL Site

Agency or
Consultant

ISGS

ISGS and IEPA

ISGS

Eldredge

Eldredge

Eldredge

Eldredge

DuPage County, Illinois

Activity or Report

The ISGS installed a 4-inch diameter PVC leachate head
well in the landfill to monitor leachate levels and quality.

During the early 1970’s, the ISGS and IEPA worked
together to install monitoring wells/piezometers
surrounding the landfill. They periodically measured
water levels and collected water samples for field analysis
of pH and chloride.

ISGS included analysis from site data in the Publication

Hydrogeoglogy of Solid Wa Di 1 Sites in
heastern Illinois, G.M. Hughes et al.

Eldredge Engineering was retained by the Forest Preserve
District (FPD) of DuPage County to evaluate a
hydrogeologic study conducted for the U.S. EPA by SMC
Martin Consultants. Eldredge recommended a detailed
hydrogeologic assessment including construction of
monitoring wells at 20 locations.

Monitoring wells G-101 through G-120 were constructed
at the Site during April and May 1980. A geologic report
was issued.

Monitoring wells G-121, G-122, and G-123 were
constructed at the Site during April and May 1982. A
geologic report was issued.

The FPD developed a quarterly monitoring program,
following recommendations of the IEPA to meet U.S.
EPA quality assurance protocols. The system included
quarterly and semi-annual analysis of groundwater and
surface water samples for water quality and water
pollution indicators (including VOC); chain of custody
procedures were followed, and field duplicates and blanks
were collected for each sampling round.

Monitoring wells G-124 through G-130 were constructed
at the Site during June 1984. A geologic report was
issued.
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Year of
Activity
1985

1985

1986

1986

1986

1987

1988

1989
1990

Agency or
Consultant

DDRA

TSC

U.S. EPA

TSC

Booth & Vagt

Vagt

Warzyn

FPD/U.S. EPA
U.S. EPA

Table 3-9
(Continued)

Activity or Report

DDRA was retained by the FPD to evaluate quarterly
monitoring data and to develop a plan for further
monitoring and/or remediation at the site.

Ten new monitoring wells were constructed at six
locations (G-131 through G-136) during April 1985. The
locations were selected to form well nests at each location
to allow sampling and water level measurement from both
the upper and lower aquifers. A geologic and water
quality report was completed.

In March 1986, the Blackwell Site was evaluated using the
Hazard Ranking System (HRS). The site received a
composite HRS score of 35.57, with the following scores
for each potential route:

Surface Water = 0.0
Air Route = 00
Groundwater = 6154

In August, three additional lower aquifer monitoring wells
were constructed downgradient of the site (G-137, G-138,
and G-139). A geologic and water quality report was
completed.

haracterization of a iandfill deriv ntaminant plume
in glacial and bedrock aquifers, NE Illinois, Research
Report 86-202, was published by Water Resources
Centers, Umversnty of Illinois Urbana-Champaign, 87 p.
The report presented a history and hydrogeologic
assessment of the site.

Peter Vagt was awarded a Ph.D. degree in Geology by
Northern Illinois University. His dissertation included a
hydrogeologic and geochemical assessment of the landfill
and the surrounding aquifers.

Response to Proposed NPL, DuPage County Landfill,
Blackwell Forest Preserve

Consent order signed.

Final listing on NPL.
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Year of
Activity

Quarterly

Table 3-9
(Continued)
Agency or
Consultant Activity or Report
FPD/TSC A database containing all groundwater, surface water,

leachate and sediment sampling is updated after each
quarterly sampling round. It includes results of VOC
analysis, inorganic analysis, and water level
measurements.

Several abbreviations have been used in the list of investigations. They include:

Abbreviation
DDRA

VT21QAPPO1CAW

Agency/Consultant
Dan D. Raviv and Associates, Millburn, NJ
Eldredge Engineers and Architects, Downers Grove, IL
Forest Preserve District of DuPage County
Illinois Environmental Protection Agency, Springfield, IL
Illinois State Geological Survey, Champaign, IL
Testing Services Inc., Carol Stream, Illinois
Warzyn Engineering Inc., Addison, Illinois




Table 4-1

Water Level Measurement Points and Sampling Dates

Blackwell Landfill NPL Site
QUARTERLY WATER LEVEL MEASUREMENTS:
Measurement Dates: April 1991 July 1991
October 1991 January 1992
wer Aquifer Well
G-103D G-128D G-134D G-138D
G-107D  G-131D G-135SD  G-139D
G-11SD  G-132D G-136D
G-120D  G-133D G-137D
Upper Aquifer Wells
G-101S G-109S G-118D  G-125S
G-1028 G-111S G-118S G-126S
G-103S G-1135 G-119S G-127S
G-1058 G-114S G-1218 G-128S
G-106S G-1158 G-1228 G-129S
G-107S G-116S G-1235 G-130S
G-108S G-1178 G-1248 G-1338
Staff gages and Piezometers
SG-1 SG-3 SG-5 SG-7
SG-2 SG+4 SG-6 SG-8
P- P-2 P-3 P-4
LEACHATE MEASUREMENT DATES; April 1991 June 1991
July 1991 August 1991
September 1991 January 1992
Leachate Head Wells
SV-1 SV-7 DV-2 DV-8
SV-2 SV-8 DV-3 DV-9
SV-3 SV-9 DV4 DV-10
Sv4 SV-10 DV-5 DV-11
SV-5 SV-11 DV-6 DV-12
SV-6 SV-12 DV-7 DV-13

V721WP Table 4-1



VBlackwell Tables 4-1, 4-2

I Table 4-2
Site Monitoring Wells Designated For Sampling
' Blackwell Landfill NPL Site
' R RM
G-134D Upgradient Dolomite
G-128D Downgradient Dolomite
l G-133D Downgradient Dolomite
G-135 Downgradient Dolomite
] G-136 Downgradient Dolomite
- G-138 Downgradient Dolomite
I G-139 Downgradient Dolomite
l PER A R MONIT
G-121 Upgradient Henry Formation
l G-130 Upgradient Henry Formation
G-108 Downgradient Henry Formation
oy G-117 Downgradient Henry Formation
I P G-118S Downgradient Henry Formation
G-118D Downgradient Malden/Tiskilwa Till
l G-119 Downgradient Henry Formation
G-122 Downgradient Henry Formation
l G-123 Downgradient Henry Formation
G-126 Downgradient Henry Formation
G-127 Downgradient Henry Formation
l G-128S 'Downgradient Henry Formation
G-129 Downgradient Henry Formation
l G-1338 Downgradient Henry Formation
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APPROXIMATE LANDFILL
EEEEER— BOUNDARY

® " UPGRADIENT SAMPLING POINT
. DOWNGRADIENT SAMPLING POINT
NOTES

1. 2 ADDITIONAL LOWER AQUIFER MONITORING
WELLS WILL BE INSTALLED ON BASIS OF
GEOPHYSICS & SOIL BORINGS.

2, ADDITIONAL LOWER AQUIFER SAMPLING WILL BE
CONDUCTED IN TASK 7, WATER SUPPLY WELL
SAMPLING.

SCALE IN FEET
FIGURE 4-5
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APPROXIMATE LANOFILL
BOUNDARY

& LOWER AQUIFER TEST WELLS
& UPPER AQUIFER TEST WELLS

NOTES

1. FOUR ADODITIONAL MONITORING WELLS WILL BE

INSTALLED IN THE ZONE BETWEEN G-126 &
G-133. ALL FOUR WiLL BE TESTED.

SCALE IN FEET
FIGURE 4-7
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NOQTES
1. PRIVATE WELLS INSIDE BOXED

AREAS WILL BE SAMPLED.

SCALE IN FEET

FIGURE 4-8
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NOTES

1.

BASE MAP DEVELOPED FROM
TOPOGAAPHIC MAP PROVIDED BY
CHICAGO AERIAL SURVEY.
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Data Management Plan Pagelof6
Appendix A - Work Plan Revision: Draft
Blackwell Landfill RI/FS Date: April 13,1990

SECTION 1
INTRODUCTION
This Data Management Plan describes the program for data management of data and
information collected during the remedial investigation and feasibility study phase of the
Blackwell Landfill site, DuPage County, Illinois. The plan outlines the procedures that
will ensure the quality and integrity of the data that are collected and discusses the
disposition of the data collected during the RI/FS tasks and special data handling
procedures. Specific data documentation protocols are detailed in the Quality
Assurance Project Plan (QAPP).
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Appendix A - Work Plan Revision: Draft
Blackwell Landfill RI/FS Date: April 13, 1990
SECTION 2
DATA TYPES

Two data types are associated with the investigation. The first is technical data that are
required for or generated by specific investigative tasks. These data include: field data,
data resulting from subsequent laboratory or engineering analysis, background research
data and documents, and state of practice technical data and documents.

The second data type includes information associated with monitoring, managing and
documenting the actual performance of the RI/FS tasks. Specific data management
protocols to be followed for both types of information are discussed in the following

sections.
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Appendix A - Work Plan Revision: Draft
Blackwell Land(ill RI/FS Daie: April 13, 1990

SECTION 3
DATA MANAGEMENT

Specific data management procedures are discussed in the QAPP, Section 9.0, and in the
following sections. These sections discuss the fundamental data handling elements and
are subject to change based on possible changes in the investigative tasks.

Field Measurements and rvation

Field observations and measurements will be recorded in a project logbook and on field
record forms. All information concerning field activities and conditions will be recorded
directly and legibly in the field logbooks and on field forms, and all entries will be signed
and dated. If an entry must be changed, the change will not obscure the original entry,
and the reason for the change will be stated. The changed and the explanation will be
signed and dated. The logbook will document the date, weather conditions, site
activities, and personnel on site, including visitors. Field data records will be organized
into standard form formats and retained in locked permanent files.

ample Identification and Chain-of-Cust
Field samples will be identified by sample tags and labels. The information on the
sample tag will include the data and time the sample was collected, the sampling
location, the name of the sample collector, and any pertinent remarks. Copies of the
sample tags will be stored in a permanent locked file. Details of the sample labeling are
provided in the Sampling Plan.

Chain-of-Custody Procedures

The chain-of-custody procedures for this project are found in detail in the QAPP, Section
S, and discussed briefly here. Prior to delivery of samples to the laboratory, a chain-of-
custody form will be prepared identical to the labels and tags secured on the sample jars
noting sample identification, date and time of sample collection, number of samples
being submitted to the laboratory and the signature of the field personnel collecting the
samples. Chain-of-custody forms will be completed in duplicate using carbonless
duplicate forms. The original custody form will be taped to the inside lid of the shipping
cooler and a duplicate will be maintained for the project fiies. The shipping cooler will
be secured with strapping tape and custody seals will be placed across the cooler opening
to ensure sample integrity during shipment.
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Appendix A - Work Plan Revision: Draft
Blackwell Landfill RI/FS Date: April 13, 1990

ra Documentation
Laboratory records will document sample receipt dates, laboratory analysis dates, and
report dates. After quality assurance review, the results will be transmitted to Warzyn,
who will review the data with the Forest Preserve District.

Documen 1, Inven nd Filin m

The data storage and information system established for the project will address the
receipt of all data, screening and validating of data to identify and reject outliers or
errors, and preparation, sorting and entering of data into data storage files. A quality
assurance/quality control form will be completed by the internal reviewer that indicates
QA/QC activities were used to review the information and describe the precision and
accuracy of the analysis. The internal reviewer will then make the data available to the
data users. Originals of all data will be secured in locked files. Copies of original data
will be maintained only by those personnel who are using the data during the analysis
procedures and that which is stored for computer manipulation.

The project manager will be responsible for maintaining the document control system
during the investigation. The document inventory and filing system will be based on
serially numbered documents. All documents will be given a number and a description
of the document and number will be maintained in the file.

Much of the data collected during the remedial investigation will be stored in a computer
data base file system. The storage system is based on a VAX mini computer system that
has an established backup system to preserve data security and integrity. After keying in
the data, a report of all data will be obtained and the internal reviewer will check against
the field reports to be sure that the data has been entered correctly. The stored data are
then capable of being organized into reports and lists, analyzed statistically, or
transferred to design/drafting hardware. There are established file protections so that
only designated personnel are allowed access to the data files. At the completion of the
database utility, the data files will be closed. The data files can be archived for an
undetermined amount of time or completely destroyed. The backup files created during
storagc will be destroyed in six months.
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Appendix A - Work Plan Revision: Draft
Blackwell Landfill RI/FS Date: April 13, 1990

Other data recording methods during management procedures associated with specific
RI/FS sampling activities are discussed in the Sampling Plan, Sections 4, 5 and 6, and
also in the QAPP, Section 9.

File Structure
A copy of the filing categories which will be used is attached.
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SECTION 4
FINANCIAL AND PROJECT TRACKING

The financial and project tracking function of the data management system includes a
detailed Work Plan including cost estimates with level of effort and a schedule for each
task, and a detailed project tracking report. The detailed plan of work by task has been
discussed in the Field Sampling Plan and in the Work Plan, Section 4.

Monthly project status reports will be submitted to the U.S. EPA and FPD. The reports
will include a discussion of the progress made during the current reporting period,
discussion of the problems that were resolved, anticipated problem areas and
recommended solutions, the deliverables that were submitted during the period,
upcoming events and activities that are planned for the next reporting period, and any
key personnel changes. Any scheduling changes during the period will also be discussed.

Status reports of the project budget will be reported to the FPD with each monthly

invoice. Each status report will include an accounting of all hours worked on the project
and all expenses incurred during the previous month.

VT21DMPO1PJV/dms/GEP
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PROJECT SINGLE-FILE STCZAGE SYSTEM - FILE CHECKLIST SAEET (05724785

3

-

COPHENTS REQUIRED CATEGORIES!,2

CATEGORY FILE

'
‘ i d List of all files: X
‘ File Index copy of this sheet is acceptable

Proposals, contracts, purchase X

ts/Proposals/Bids A t
Contracts/Prop ! orders, specifications-COPJES ONLY

S )

Financial B Summery of invoice status: invoices X
correspondence re: accounts
receivable: copy of budget and
project task setup; COPIES OKLY

Correspondence € Yarious incoming and outgoing
Yetters, menorandums, diary notes.

€1-A)1 inhouse correspondence; X
dizry notes and memos

[

o €2-A11 outgoing letters/meaos X
‘1 €3-A11 incoming correspondence X
C4-Teleshone conversation records X
ﬁ €5-Chronological file - all correspondence
C5-Hiscellaneous’
4
Planning Documents D Docusents other than proposals: X
i anning Kealth and Safety plans, Sespling
plans, QAPPs, permit plans;
special instructions/outlines for

-l conducting the project; Work Plans;
i VET plans and specifications

Quality Assurance £ ﬁirtgiyp}??e?ngtzgdget; project X
‘j ‘ Field Data 'F Original field data/notebooks X
i g F1-Field boring logs
b F2-¥ell construction details

F3-Geotechnica) testing
z F4-Geophysical testing

F5-¥ater Quality testing and water
leve) geasurezents

F6-C23ly field logs

F7-22ilccwn testing

F8-Structural testing
f9-Kiscellaneous/Other
F10-Surveying/Warzyn Field Reperts/Notebooks

e . Ee—

" A

' WARZYN




l : PROJECT SIKCLE-FILE STORAGE SYSTEM - FILE CHECKLIST SKEEY
(Continued)

. ]

' CATEGORY FILE COMHENTS REQUIRED CATEGORIES!,2
6

Laboratory Data Laboratory test data: cheaical, X
eotechnical, materials: original

ata and qua‘ity control data

L Ty

61-Analytical laboratory data

G2-Geotechnical laboratery data
G3-Materials testing latoratory data

G4-Subcontracted laboratory data

s o

Calculations H Calculations, quantity estimates, X
coaputer printouts of tabularized
data; sets of data should be bound
separately

1 Photographs, stereo pairs, site X
B2ps ?pu lished), zoaing, IOfography,
geology, groundwater, bedrock,
negatives

-~ Photographs/Haps

Originals J Varzyn original reports or drafts X
‘ Varzyn Reports K Copies of the project report or X
previous pertinent VEIl reports

L Reference 1ist of report drawings; X
copies or reduced copies of
original drawings. Kote: original
or reduced mylars will be
stored separately

Varzyn Drawings

Lt S

i Other Reports/Drawings K Non-¥arzyn reports and drawings X

Hiscellaneous N Other file informaticn which X
{ does not fit into other
! ) categories; file must te named.
" .-. Checkprint 0 TEMPORARY FILE of checkprints, draft X
HEPT rggorts or other work in progress.
N File pust be removed uzon jo

completion.
|
! } Main file categeries indicated with an X are standard on all prejects, but will not be set up by Records
until category-speciiic data is generated.
; 2 subcategories may be established by the Project Maneger on a preject-specific basis (e.g., Superfund
i proiects).
. $S/% jw/KEB/DWH
[ckb-400-98)
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PROJECT NO.

DOCUMENT AUDIT CHECKLIST*

DATE OF AUDIT

PROJECT LOCATION
FILE LOCATION

SIGNATURE OF AUDITOR

Yes__ No__

Yes__ No__

Yes__ No__

Yes__ No__

Have individual files been assembled (field {n-
vestigation, laboratory, otier)?

Comments:

I1s each file inventor{ed?

Comments:

Is there a 1ist of accountable documents?

Comments:

Are all accountable documents present or accounted
for?

Comments:

* From NEIC Procedure Manual for the Evidence Audit of Enforcement
Investigations by Contractor Evicence Audit Teams, EPA-300/6-81-003-R,

April, 1984.



Yes__ No___
!
i
1 Yes__ No__
. Yes__ No__
1
] Yes__ No__
1 o Yes__ No__
} Yes__ No__

B I j S

-

8.

10.

Is a document numbering system used?

Comments:

Has each document been assigned & document control
number?

Comments:

?re all documents li{sted on the inventory accounted
or?

Comments:

Are there any documents in the file which are not on
the fnventory? .

Comments:

Is the file stored fn a secure area?

Comments:

Are there any project documents which have been
declared confidenti{al?

Comments:




L )

Yes__

Yes__

Yes___

Yes__

Yes__

Yes__

No__

No__

No

No__

No__

No__

[3p1-602-84f]

11.

12.

13.

14,

15.

16.

Are confidential documents stored in a secure area
separate from other project documents?

Comments:

Is access to confidential files restricted?

Comments:

Have confidential documents been marked or stamped
*Confidential*?

Comments:

Is confidential information inventoried?

Comments:

Is confidential information numbered for document
control?

Comnents:

Have any documents been claimed confidential under
TSCA?

Comments:
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TESTING SERVICE CORPORATION

LEGEND FOR BORING LOGS

Y :'_'.:.:

-y / '.:

aal S

e e
PEAT ANOD CLAY SILT SAND

1 ORGANIC SOIL

-

ST = THIN WALLED

-A = Auger Somplie

TUBE SAMPLE S§S » Split Spoon Sample
WC = In situ water content
. * Penefrotion Resistonce in Biows per Foot - by driving 2° 0.D. Split Spoon Sampler

1

L

-

GRAVEL SHALE SANDSTONE LIMESTONE

o distonce of 12 inches with o 140-pound weight freely falling 30 inches
—+ = woter level at end of boring

* « Denotes strength was based on pocket penetrometer measurements

MATERIAL
BOULDER
COBBLE

Coarse GRAVEL
Medium GRAVEL
Smoll GRAVEL
Coarse SAND
Medium SAND

Fine SAND
SILT or CLAY

COHESIVE SOILS

Classificotion Qu

Very Soft 0.35%

Softr 0.35t0 0.59
Stift Q.60 t0 0.99
Tough 1.00t01.99
Very Tough 2.00103.99
Hard 4.00 and over

Modifying Term

)’D s Ory unit weight in pounds
per cubic foo!

. ¥ : woter level ofter elopsed time intervol
Qu= VU:woter level while Orilling
U¥® Unconfined compression strength in Tons per Square Foot

SI1ZE RANGE

Trace

Little

Some
And

Over B8 inches

8 inches to 2-1/2 inches
2-1/2 inches to | inch

| inch to 3/8 inch

3/8 inch to No. 4 sieve

No. 4 sieve to No. 20 sieve
No. 20 sieve to No. 60 sieve
NO. 60 sieve to No. 200 sieve
Finer than No. 200 sieve

. Maximum ronge 5.0

COHESIONLESS SOILS

Classification
Very Loose
Loose

Firm

Dense

Very Dense

Per Cent by Weight

1 - 10
10 - 20
20 - 35
35 - SO

N

0-4
5-9
10 - 29
30 - 49

50 ond over



proJect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
Y CLIENT FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBART
BoriNG _ North well pare sTartep_5-20-80  pate comprevep 3720780 5 17,45¢
: |00 ELEYATIONS WATER TABLE
é] GROUND SURFACE AT END OF BORING -16.5'
END OF BORING 24 HOURS
» While Drilling -12.0°
zu
J 838 SAMPLE :
28 s | N | W | Q, Y DRY|pEPTH|ELEV. . SOIL DESCRIPTIONS
J & .
° . FILL - Black and dark brown
_M-’ E 1 |ss bkssel 7.0 .0 M\ clayey TOPSOIL
g / FILL - Brown and black silty
Vi a CLAY (CL) and small to
_.rj/’l/ 2b | ss P1/1g" large GRAVEL (GW); trace
5_{// sand
A a
__,?'_‘ 3b |ss p1/13"7.5 Note: Slight odor in sample 2B
g
a 8.0 -
Pt Dense to firm light grayish-b
—pE 4b [SS | 46 fine to coarse SAND, some small t.
1 g._-:'-_._ a medium'gravel, trace silt and cla
0'—. .‘.-.';"H sb | ss 19 11.0 to 9.0', moist (SW)
i ' Firm brown fine to coarse SAND an:
. ke 6: ss | 22 small to mediux? GRAVEL, very mois
YREY . 13.0 irm dark gray medium to coarse
5 SAND, wet (SP); 2" clayey silt
1 -V.-.A% 7: ss |16 it la.ss 15.0 seam at 14,.8' .~ Note: This zone
s gy . . (13.0-15.0") may contain leachate
.,: S?__ %{D 8b|sSs |16 |16.9 (3.25 -Lsught odor noted.
= VM - 12.3 [4.50
K] /: 9b {SS | 14 (12.6 {4.25 Hard to very tough gray very silt
5 —"_‘/" 12.7 CLAY, trace sand and gravel, mois
ains "; 20—1/. 1ot ss | 24 128 13.75 (CL); 6" layer of clayey sandy
o c_.a _//: 0 12.8 =='= silt at 16.5'; occasional clayey
] _';A'." 1 ss ” 13'4 2.25 sllt layers; occasional silt ¢ 1
e _;..4 1 J == 8" clayey sandy silt layer at zJ.
§ 55 16.1 |4.50} 24.0
5 7T\ 124 ss | 37 [15.4 4.5+
8 25— WA 3 Hard
_ '/r‘ 12.5 |4 5+1 ard gray silty CLAY, trace sand
_,/. -5 4'5+h and gravel, moist (CL); silt seam
_t/" 13y SS | 25 |12, . at .29.0'
Wi 17.1 |4.00}
I LN e ss | 26 [17.6 [4.50
. =T J; ] | 29.7
3 4 11 ] Firm gray clayey sandy SILT, very
l /7/\l 154 ss | 20 | moist L)
: — , .-lpproximalc uulfined' tompressio
— End of Boring at 3.0 strength based on measurements w:
s calibrated pocket penetrometer.
l 35— Botitom df moditoripg well was installed
— at la depth of 16.0| and|sealpd frqm
! — 5.4' to |ground surface.
i -
[ 40

519

TESTING SERYICE CORPORATION
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proJect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

CcLIENT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING __Sta. 1 DATE STARTED_S5-20-80 _ DATE COMPLETED3~20-80 08 17,458
O\ ELEVATIONS WATER TABLE
(fl\ GROUND SURFACE AT END OF BORING
END OF BORING 24 HOURS
> While Drilling - 4.0
Q
2ol ML N we | q, b’oRY DEPTH|ELEV. SOIL DESCRIPTIONS
o :’/{ - 4 & .
-1 /; a 19.8 FILL - Brown silty CLAY (CL)
|1, S [0 . mixed with SAND and
_m'}/. GRAVEL (SW/GW)
v W22 0ss |27 4
5 E P b -0 Firm brown fine to coarse SAND
] ' d small to medium G L t
—EH (M 32 [ss |17 3.3 L mediun GRAWTEH“®
SN b Firm light brown silty fine
RU7ERT 7.0 SAND, wet (SM) with tzin layers
- Wi 42 ss !15 \ of siit
_j;./ { » Fir: gray clayey SILT, some( )
4P a 14, sand and gravel, very moist(ML
10— EAm S 155 1P 1140
7 13.6 (4.0 |'H°
- a . .
ﬂ/’ 6b s |31 13.2 b Hard gray silty CLAY, trace
A a 14.7 | 4.5H sand and gravel, moist (CL);
" VIl 7, {ss |28
/'t b thin layer of silt below 15.0°'
Wi .
s U s2lss oy 1697 [4-5
& A B
< S 17.0
. 1 o2lss |21 Firm gray sandy (fine) SILT,
$ ik Mg 19.0 i o)
“a A Vg’ a 13.2 ’
LY,
C s 20 ;%{'g Ob SS {35
-
-~ 3 A2 ss |37 |40
°: —"‘/'1 b 10.7 | 4.5 Hard gray very silty CLAY,
e —"/ 12.5 | 4.54 little sand and gravel, moist(CL)
2 __.//‘ 12.: ss |33 : ) occasional seams and pockets of
8 95 W ¥ R silt
A Phfss |28 1334
% .
1.1 a 12.6 %
1 4,88 197 |13.4] 4.54
ni%: 13.5| 4.5¢"
30— /{(Ws[ss |38 Tl
" ¥ b
-— 3 .
_ En{ of Lﬁori at 31.0 feet .-Apptoxinate unconfined compressior
Boptom pf itoring wdll was installefl streagth based on measurements wi
3 ] at|a depth df 11.G feef and|sealed frop , calibrated pocket penetrometer.
— 3.D feef to |ground surface
40

TESTING SERVYICE CORPORATION
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proJecT TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cuient_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

?}_J BORING __Sta. 2 DATE STARTED 5=5-80 _  paTE comPLETED_5-5-80 Jos 17,458
\b ELEVATIONS ' WATER TABLE
GROUND SURFACE AT END OF BORING __—17:5'
END OF BORING 24 HOURS
> While Drilling  -20.0'
T w .
>
(L]
ot N | we [, FDRY DEPTH|ELEV. SOIL DESCRIPTIONS
0 o € .
_E5 25.4 0.6 L. FILL - Black clayey TOPSOIL
A 1; ss {12 |57°s FILL - Brown silty CLAY, little
'/(A/ * sand and gravel (CL)
11 30.4
H M2 s |10 |307s |
S—.".'.‘_-i_’: a 4'5_ Firm light brown to brown fine
.1q§§; 3, [SS 24 to coarse SAND, some gravel,
;._:-a,‘_.j.' 7.0 trace silt (SW)
- a
-1 4b §S 22 _
10— 5: Ss {11 Firm to dense brown to light
a brown fine to coarse SAND and
6b Ss |20 small to large GRAVEL, trace
silt, very moist to wet at
[
7: Ss 14 20.0 (SW/GW)
.15
] Y a
s — 8b SS 31
£ 2%
$  —fh 9: ss |29
!i;o_jt?‘ 105 fss |35
e )
° RS 21.0 -
° a1 s a ‘ Brown SILT, little sand and
(o] Ity 2 . ? .
e -Qﬁﬁ 11b Ss |22 21.5 \»gravel, wet i g
- -gﬁgi 12b ss |27 Firm brown to light brown fine
Q 25 I to coarse SAND and small to
__:ﬁgfi 13: ss |28 large GRAVEL, wet (SW/GW)
ﬁ: 14; ss |22 27.0 Firm to dense fine to coarse
Sk SAND and small GRAVEL, wet (SW)
a
15, 1SS |41
30.0
b Dense brown sandy (fine) SILT,

Enfl of Boring at 31.0 feet

Boktom pf itoring wgqll wgs in allet
at|{ a depth 25.Q feet and|sealed fro
2.b feef to [ground surface.

\Afrace gravel, very moist (ML)

. TESTING SERVICE CORPORATION



. proJecT TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

: * CLIENT_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD
: 5 BORING Sta, 3 ~  DATE sTARTED_4-5-80 DATE compLETED~2~80 Jop 17,458
, ’be ELEVATIONS WATER TABLE
- L
E (/I 'bv GROUND SURFACE AT END OF BORING 220
\O END OF BORING 24 HOURS
d . While Drilling ~- 7.0',-38.3'
] k3 SHEET 1 of 2
S8 homvee| V| YO | Q F'DRY DEPTH|ELEV. SOIL DESCRIPTIONS
o J . NYPE
l | Lo FILL - Dark brown clayey TOPSOIL
LK 12lss |28 12.1 : FILL - Brown and gray silty
THZZE R b 2.0 il CLAY, little sand and _
Ry a nl.b FILL - %rown silty, sandy, claye:
l 1 :‘E zb SS 100/”11.2 small to mzaium GKAV}(:I(.;.C: '
]
- 5 ','?:fn'.;- 32lss  Ja9 5.0 Very dense to firm grayish-
I : 1L b brown fine to coarse SAND and
- L a small to medium GRAVEL, moist to
- — 2400 ] 4,15 |70 vet at 7.0' (SW/GW)
’ -"?i;fi 6" sandy silt layer at 9.5'
O—f a 20
] RTER Sb 58 10.0 Firm brown fine to coarse SAND,
] _b'. 6: SS 20 11.0 1 little small gravel, wet (sw)
U
miy 16.1 }o.5+)
/ .1 .5+,
— ,'j (85 135 |is.6 4.5+
‘9: 15 g ; a 17.8 2.75" Hard to very tough gray silty
¢ —"/- 8b §s |17 15.3 14 5+" CLAY, trace sand and gravel,
m o - / L] L .
€ —f/ moist (CL):
o WA 92 ss 16 16.0 [4.5+ occasional thin gravel layers
& —ﬁ?b b 16.3 [4.5+ re 15.0"
B 3 Y I . .
VS 20—”/; 10f]ss |16 i; g g ;5
R e 17.2 307
- & ¥ W13 ss |16 el
° Sy b 17.7
] g _vé’ 8.4[2.25]
£ A s |2 16.1]3.5%
B 25— 4 25.0
} _Q/,( 133 ss |17 18.5 Firm brownish-gray clayey SILT,
A1) 133 o some sand and gravel, moist(ML)
I 4% . 27-
I —:;"T Loy 58 39 7.9 Dense to firm gray clayey SILT,
—ﬂ w'/ some sand and gravel, considerat
- 30_/‘%* 15,188 | 22 | gravel from 31.0'-33.0', moist
l P (L)
(ly .
AW ] ss |27 7.2
» .V °
*
g’ 2.2|2. 33.0
! : -*"91 17.1 ss | 15 13.1 2 g* Very tough gray silty CLAY,
! 35——‘* A * ) little gravel, trace sand, moils’
_;é; 18] ss | 14 (CL)
._% X
v AR qss | 10| 165275 . |
—_ ) Firm gray very silty, very fine
40 —LEET ss 130 SAND, wet (M)

* . Driving on pc Gravel TESTING SERVICE CORPORATION



proJect LEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLIeNT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 831 W. ST. CHARLES RD., LOMBARD

BORING _Sta. 3Can't, DATE STARTED 4-5-80 DATE COMPLETED 4-5-80 Jos 17,458
ELEVATIONS WATER TABLE
- ]
GROUND SURFACE AT END OF BORING 130
ENO OF BORING 24 HOURS
> While Drilling - 7.0', -38.3'
Ty SHEET 2 of 2
2Ol saMPLE
zu N wC | Q, EDRY DEPTHIELEV. SOIL DESCRIPTIONS
40 Y &|NO.TYPE
sk 20b SS | 30 * 41.0 Firm gray very silty, very
/[4 14 ss 3 24.711.5 A : fine SAND, wet (SM)
iE b 2.0 Tough gray silty CLAY,
-l ) laminated, mwoist (CL)
—+ [ 1YM 227 ss | 12
45— | v 1 d
L ery loose to dense gray very
17 24 23] SS | 35 silty, very fine SAND, wet (SM)
—= 26 ss | 42
._L‘:'. -’
so_g_f..__ 257) Ss | 46
U 8.9 51.0
= 26.] SS | 40 ' Very tough to hard gray silty
. CLAY (CL) and dense to very
. 273 ss | 50 9.4 A dense gray clayey SILT.(ML);
T. 12.513.75 little sand and gravel;
s 55_; / 283 ss | 44 12.0 2.25£ numerous layers of sand and
2 - 10.2| 4.54 silt
c —~ A
e - 3 29SS | 75 57.8 Very dense brownish-gray silty,
s Se=atl gravelly fine to coarse SAND,
: o 59.0 L dolst (SM/$W)
v 1t P 304 .ss 120 Very dense gray sand ravell
4 Gy SIH, very Soile y» 8 (m_g
2 o 61.0 H _
‘?, T A Weathered "‘~ht gray DOLOMIT.
¢ == or BOULDER
-}
- -~ Edd of |Boripg at p3.0 feet | . . ]
& s -Approximate wnconfined compressi
B ttom{of shallow moniltoring well was strength based on measurements »
- igstalled al a depth of 47/0 feet and 2 calibrated pocket penctrometer.
— s¢aled|from| 6.0 fpet to gréund sprface.
] Bettom|of di_*ep mopiitoriing ywell w#s
- i{gstalled at a depth of 62]0 feef and
70— s¢aled|{from| 55.0 [feet Jto 51.0 fept.
-
75 —
80

]

TESTING SERYICE CORPORATION



prosect. TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cLienT_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBA

Dty el

:

. m—_

BORING __St3- & oaTe startep _>-5-80 oATE compLeTED_2-5-80 sop 17,4
ELEVATIONS WATER TABLE
\S\ GROUND SURFACE AT END OF BORING ~-5.0'
\0 END OF BORING 24 HOURS 6.4

While Drilling -11.0'

LENGTH
RECOVERY

SAWPLE |\ 1 we | a, WoRY|oertuecev. SOIL DESCRIPTIONS
0 NO.[TYPE
1.0 FILL - Black clayey TOPSOIL
*k 2.0 FILL - BOULDER
1]ss ‘ FILL - Brown SAND and GRAVEL
a 26.4 4.0 (sw/Gw)
b1 ss | 7 131.1 FILL - Black clayey TOPSOIL,
al 27.1 black to gray slightly
3b| Ss 7 |19.9 organic CLAY and brown
a.l 23.4 silty CLAY, trace sand
4b| SS |15 |22.7 and gravel (OH/CL)
al 25.7
5b} SS 5 {26.6
30.
6b| SS 5 126.1
4, 24.5
15— 7b SS 6 ggg
[} .
. 8y SS | 20 (24.0 17.0
'f 7 % Very dense brown-gray fine to
Y ] ,'/- oy ss | 77 coarse SAND and small to large
5 —0. 20.0 GRAVEL, wet (SW/GW)
00—t 3 . Ve toush BEovE Ve 81Tty T2
;2 _'/' 104 ss | 21 |13.9 |2.50 20.5 N_trade sasd, moisr o o %cT)
s W 14.5 {3.50
e _//w 114 >o | 27 l14.4 {3.50 Very tough to hard gray silty
§ //P‘ 13.8 (4.50} CLAY, trace sand and gravel,
& VUM 12y ss | 28 [13.2 14.50 woist (CL); 4" seam of soft
25—+, brown and black silty clay at
)/
_ﬂ . L' 15-1 2.50 21.0'
q-/L 134 ss | 20 |13.7 }4.50
_,44"‘ 19.1 3.50;
'’ 144 sS | 19 {17.0 [3.50
T [17.77]%.00,
. 0—111 154 sS | 16 [20.4 | 2.50
L R . .
] #k -Approximate waconfined compre
— 4No sqmple|obtaihed dhe td boulder strength based on messurement:
] a calibrated pocket penetromet
35— End of Il'orin; at J1.0 fpet.
] Boqtom qf mopitorihg welll installed
] at |a degth of 20.0 and| sealled from
] 3.Q' to[ground surface.
40

et mre AA

53

TESTING SERYICE CORPORATION
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Distance Betow Surface in Feet

PrRoJECT TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLient_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING Sta. 5 DATE sTarRTED_9-6-80  pate compLeTED 3-6-80 Jos 17,458
/ ELEVATIONS WATER TABLE
0') GROUND SURFACE AT END OF BORING ____=26.0"
\ END OF BORING 24 HOURS
z While Drilling -19.5°
T W
- >
(L]
28 e | N wC ] q, Kor|oerh|eLev. SOIL DESCRIPTIONS
o > J & .
4 / 0.2 N_FILL - Black sandy, clayey TOPSOI
_..4/{ 12lss {21 110 FILL - Gray silty CLAY, trace
.’ 7 b sand and gravel (CL)
A 13.6 4.0
1 -'_.'9-' a . . -
S22, |58 112 |45 s 5.0 il B P sulcw
HA 33(sg 61 12.4
g7 (AR —
- p a 15.4
_3 i 4b S8 12 8.4 FILL - Gray silty CLAY (CL)
; a 12.4 and clayey SILT (ML),
10_:// 5b §§ 12 15.0 some sand and gravel,
:1; ’ 62lss 12 11.4 trace organic
' 7 b 14.4
W- 4 73lss 8 14.8
g b
- a 15.0
: 8b S§ 34 Dense to very dense light brown
} ai to brownish-gray fine to
: 9b sS |51 coarse SAND and small to large
3 GRAVEL, damp to wet at 19.5'
20— 01 (Mio[ss |49 NOTE: Foul odor noted (o¢/C¥)
_—]"p'.:,‘,‘-] b 21.0 in Sample 10
E’ J a . 13.3 . Dense brown clayey SILT, trar-
_'-'j,{ 1SS 3% 42,7 . sand and gravel, moist \_J
VZ 4 11; ss |26 15.9 14,5+, 23.0 Hard gray very silty CLAY, trace
T/ 15.014.5+ 2.0 sand and gravel, moist (CL)
. ¥
i V™MLslss | 35 Dense gray fine to coarse SAND
. b : & szpall to medium GRAVEL, wet
* 27.0 Lsw/cuy
143ss |60 15.6 4.5+, Hard gray silty CLAY, trace
b 17.2 "-25* sand and gravel, moist (cL)
a 18.1 |4.5+
15,1 8§ 23 .
b 30.0 Firm gray sandy (fine) SILT,
trace gravel, moist (ML)
] End of [Boring at .h.O feet :
: NOTE: [Gas Was bejng epitted from monitoring
ell |after|instillatiion.
35— | . o
. Bdttom pf mdnitoring well wps install:ﬁ -Approximate unconfined compres:
] ag 21.9' anqd sealed from 2.p' to{grou strength based on measurements
syrfacd. a calibrated pocket penetlromete
40

TESTING SERYICE CORPORATION



Distance Beiow Surface in Feet

PrROJECT_TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cLIENT__EQREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST, CRARLES RD., LOMBARD

BORING Sta. 6 DATE STARTED_5-8-80  paATE compLETED_3-8-80 Jol7,438
ELEVATIONS WATER TABLE
:'\Kﬂ GROUND SURFACE AT END OF BORING __—12-0"
v END OF BORING 24 HOURS -10.8"
x While Drilling -11.5"
28 omee] N owe |, b’oRY DEPTH|ELEV. SOIL DESCRIPTIONS
0 4 & °
FILL - Dirk br%ggsgnglack
clayey
T 2 s 7 [P0 1.5 \ Y
[7.0.F Firm to very dense light grayish-
ales 116 brown fine to coarse SAND and
by Zb small to large GRAVEL, trace
A a silt, occasional cobbles, damp
Ip[SS 44 (SW/GW)
2. a
Ab §s 158
2l seiss |35
15V 62 Iss 140
el b 13.0
VX 721ss 11 11.6 > Firg brown clay SILT, some
hyy 3 b 13.4 14.0 saﬁ, trace smaﬂ gravel, veﬂ
. \moist
15 /jﬁ s*J’ss 18 113.6 Firm gray clayey SILT, little
TN sand and gravel, moist (ML)
va * 17.0
y a 11.6 B.5 4
""./; 9b 5§ 14 11.6 1.5+ Very tough to hard gray silty
—’% 11.5 k.o* CLAY, little sand and gravel,
20 /'{ 102|ss |16 11.8 * moist (CL); occasional clayey
= P ¢ b 13.8 .S+ gravel zones; layer of silt and
_VJ%" 11: ss |23 17°3 4'25 clayey silt from 21.0'-22.0'
-y [ *
0 122ss [18 |20-3 -5 2.0
25 /”2 N Firm grayish-brown sandy, clayey
——'Pﬁj 133lss |24 19.8 |2.0 SILT, trace gravel, very moist
-1t : h
ﬁgL b 27.0 (ML): layer of "j’JnFS‘;i ngray
12’{: 168/ss {23 9.2 Firm to dense brownish-gray
W b 10.0 clayey SILT, some sand,
30__145' 15: 8s }35 * considerable gravel, moist (ML)
- Enfl of Boring at .'.1 0 feet -Approximate snconfined compressio
— strength based on measurements w
Boktom pf itoring wegll installed at . ket t ter.
- a Hepth| of 15.0 fdet afd sejled frrom | * C*/ibrated pockel penctrometer
35— 2.D feel to |ground surface.
-
40

TESTING SERYICE CORPORATION



Distance Betow Surface in Feet

—

proJect_TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cLienT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBAR

poriNG __Sta. 8 DATE STARTED _ 9=7-80  opavE compLETED_ 5-9-80  ,08 17,45¢
ELEYVATIONS WATER TABLE
GROUND SURFACE AT END OF BORING _13.0'

: Dqs END OF BORING 24 HOURS

> WHILE DRILLING 14.5'
zy SHEET 1 OF
99 sampLE b’
& 5l yo. IrYPE N WC | Q, PUDRY|DEPTH]ELEY. SOIL DESCRIPTIONS
0.5 R FILL -~ Black clayey TOPSOIL
a 26.7
LI5S |12 9.0 FILL - Brown silty CLAY, trace
sand & gravel (CL)
2: Ss 7 25.8 4.0
a : Firm brown to light brown clayey
3,|Ss | 24 SAND & GRAVEL, moist (SC)
7.0
4o|ss |25
e’
s21ss | 10 : Firm brown to light brown silty
b fine to coarse SAND & small to
621 ss | 20 large GRAVEL, very moist to wet
b at 14.5' (SM/GM)
75| ss | 16
15.0
a
8 SS 22
b Firm to dense brown to light
92 ss | 40 brown fine to coarse SAND &
b small to large GRAVEL, wet (SW/G
a 20.0
Op| S5 | 261 9.7 k.s5*
a 8.1 p.5+
15155138 9.4 .5+: | 3
*
11 2.: SS §5/5" ‘*g'; 'gI* Hard to very tough gray very
25— ' ) silty CLAY, little sand & gravel
7 33| g5 | 3g | 9-2 o moist (CL); occasional clayey
w b 8.3 h.5+ silt layers; boulder at 25';
W a 10.1 k. 5+" 2" wet sand seam at 29.0'
AN | S5 | 35 |100s s
v/ a 9.3 f.5+%
30-—-3 ' Sb SS | 40 12.0
] o
§% a 13.1 B.25
TVHN o] 55 | 28 |12.6 fu2s®
IR ss | 34 3.3
35 \ Dense to very loose gray fine
_JL 8: SS |WoH SAND, trace silt, wet (SP)
—.).:.'.l:
—-r."':"..i:i 92| ss 8 « 38.5
fx b 14.6 ‘72 ) Tough gray very silty CLAY, litt
40 L 0al SS 53/6"*f3L9 .5 sand & gravel, moist
" WOH ~ Weight of Hammer TESTING SERVICE v-Approximne snconfined compressi:

rx "'PJ‘;?‘:’ ;1»85 Sg B_ouzider slun'?.lll .h’ufl o‘n ‘meunr.ement.s »
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prosecy TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

CcLIENT___FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING __ Sta. B con'tpaTE STARTED

5-7-80

DATE COMPLETED_ 5-9-80 Jop 17,458

6 ELEVATIONS WATER TABLE
N\ GROUND SURFACE AT END OF BORING_13.0'
'\v END OF BORING 24 HOURS
1\ > WHILE DRILLING 14.5'
Ty SHEET 2 of 2
2 9] SAMPLE
& NO. ITYPE N WC | Q, BDRY|OEPTH{ELEY. SOIL DESCRIPTIONS
J e .
40 L% Ob} SS §3/6"[12.7 R.5 Very tough gray silty CLAY, little
4y sand & gravel, moist (CL); with
G 1: ss | 26 42.0 layers of silt & sand from 41.0'
A Leo 43.0"
'¢~ a % Firm to dense gray fine to coarse
us_ EReey\ Pob| S8 | 434 17.0 -3 44.5 SAND & small GRAVEL, wet (SW/GW)
ARg: very tough gray silty clay layer
TN R3g| ss po/2" at _43.0'
X 47.0 Very dense gray sandy SILT, trace
clay, some large gravel, wet (ML)
Weathered light gray DOLOMITE
50 il & or BOULDER
=T
— 4 l.Amuoxilutc unconfined compressi
] - ession
- End of Boring at 31.07, strength based on measurements wit’
— a calibrated pocket penetrometer.
o 35— Bottom bf sl-fllow Lnonitorin well was
H — ing$talled at| 39.0'| and {sealed fram
u; — 3.9' to grouTxd surface.
_‘_:1 ] Boftom ¢f delep morjitoring well wds
5 ] ingtallpd aaea dedth of 47.9' and
3 60— sepled pbove 42.07.
_: —
@ —_
®
v —
§
o ssj.
70—
-
75 —
-
80

TESTING SERVICE CORPORATION



: proJect LEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLienT__ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBA
BORING __SEB. 9  DATE STARTED_4-21-80  DATE COMPLETED_4-21-80  JOB 17 4S

ELEVATIONS WATER TABLE
i O@ GROUND SURFACE AT END OF BORING __=7.0'
é‘) ’ END OF BORING 24 HOURS =3.8'
z While Drilling -7.0'
T W
- >
20 SAMPLE |\ | ye | q, ﬁoRY DEPTH|ELEV. SOIL DESCRIPTIONS
0 wulno. TYPE
J 1.0 FILL - Black clayey TOPSOIL
= Very demnse to firm light grayist
1b) SS | 60 brown to brown fine to coarse
al SAND and small to large GRAVEL,
2blss | 28 trace clay to 3.0', damp
(SW/GW)
33 SS 24 7.0
a
4l ss |12 Firm to very dense grayish-b_w
al small to large GRAVEL and fine
5b] SS | 38 to coarse SAND, occasional
cobbles, wet (GW/SW)
6b| SS 37
aj
b{ SS 51
15 7
o
[
“; 8b| SS | 37
g ol ss |74
301\ ol ss |26 3.3 [ SA 20.0
3 - ‘ : Very tough gray very silty CLAY
° : 21.0
: Hoht- . little sand and gravel, moist (
o _:z’:;-. al a few seams of silty fine s. _
° (% 116/ ss |18 23.0 rm gray fine SAND, trace cray
§ 4t J 23 5 ) occasional silty clay laminatio
2 ’s wivd 120l ss |36 hi.7 la.s+ . | Firn finé sandy SILT, wet (ML)
—H 1 . -
r . . +
_n)/"/j 13: ss |22 ﬂ g 2 g+ Hard gray very silty CLAY, litc
_;/}/ * * sand & gravel, moist (CL), occa
) "} a 12.6 4.5+ sional clayey sandy silt seams
1 /UM ab|ss |65 | 28.5 - below 26.0"
7 aj Very dense to dense gray fine t
30— -7 |\M15b| SS | 37 coarse SAND and small to large
G GRAVEL, wet (SW/GW); 6'" silty
_ clay layer at 29.5°
] Enfl of lBor:f.ng at 31.0 feet . .
] -Approximate wnconfined compre:
35— Bottom pf mgnitoring wqll was f talleL strength based on measurements
— at| depth of }5.0 feet gnd staleﬁfrom a calibrated pocket penetromet:
_ 2.Dp feef to ,grounﬁ surface.

TESTING SERVICE CORPORATION
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TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

PROJECT

CLIENT

FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD. ,LOMBARD

BORING __Sta 9+140 DATE STARTED 4-25~80 ~ OATE COMPLETED_4-28-80  JoB 17,458

ELEYATIONS

WATER TABLE

\Do\ GROUND SURFACE AT END OF BORING -10.0'
(/] END OF BORING 24 HOURS
z While Drilling -12.5'
ITw
- >
(-]
zol SAMPLE | w1 wc | qQ, P{DRY OEPTH|ELEV. SOIL DESCRIPTIONS
0 Y E[NO.[TYPE
a 22.9 Y2 A\ FILL - Black clayey TOPSOIL
bl ss |22 ) 2.0 FILL - Brown silty CLAY, little
) sand and gravel (CL)
a
2b| SS 43
: Firm to dense light grayish-
y al brown small to large GRAVEL
s A4 3bj SS 23 and fine to coarse SAND, occa-
e al sional cobbles, damp to wet at
- i 4| ss | 34 12.5" (GW/SW)
.:" 3 a
: 7 SS |11 Firm brown small to large GRAVEL
15— little to some sand, a few cobble
[ s wet (GW); 2" clayey gravel seam :
‘: j 8 ss |19 16.0'; 5" gray sandy-clayey silt
o _"" seam at 20.5'
S oy SS | 28
o B oan
S 104 Ss | 26 21.0
3
- o 114 SS | 45
[*]
§ Dense to very dense grayish-brow
é 124 SS | 46 fine to coarse SAND and small to
large GRAVEL, a few cobbles, wet
134 ss | 35 (SW/Gd)
144 SS | 34
154 ss | 54 )
: Efd of |Boringg at Bl.0 feet
. Bdttom jof mynitorjng well was ingtalled
35— ag a ddpth ¢f 20.p' an se:Eed f1om
— 210" td groynd suffacel
40
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TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

PROJECT -
CLIENT FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD
BORING __Sta, 10  DATE STARTED_4-21-8B0 _ DATE COMPLETED_4-22-80  ,0817,458
ELEYATIONS ] WATER TABLE
O GROUND SURFACE AT END OF BORING ~12.5"
(,] n END OF BORING 24 HOURS =12.3'
> While Drilling ~-11.0'
zgl SAMPLE | | wc | q, b’orzv DEPTH|ELEV. SOIL DESCRIPTIONS
0 Y 2|NO.[TYPE
1.0 FILL - Black clayey TOPSOIL
1: s |20 22.7 1.7 h FILL = aBES"’Eriv‘eI‘EY CLAY, ItEE}e sa
. Fitm graylsh-b I
3.0 GRAVEL and fine to coar e“§Aﬁ§?i““
a damp iGW SW
2b |8 |31
a : Dense to firm grayish-brown fine
I | ss 32 to coarse SAND, little small
a gravel, trace silt, damp (SW)
4b | ss |29 8.0 gﬁ%e ggayisli—ﬁrow% flntho co Y
an ar
a 9.0 w occasionaimgogb]t.gs, dg.::p %géﬁcﬁ)/
5b (SS |80 Very dense ish-b
11.0 ﬁ%’e A AR N T et
a sand, trace silt and clay, moist
6b | SS | 20 (GW)
Firm brown fine to medium SAND, w
a (SP) with layers of gray silt
76 | S 20 15.0 below 13.0
“.: a | Firm gray clayey SILT, very moist
w 8blss |10 17.0 (ML) with sand seams
«
o a Firm gray medium SAND, wet
8 9b | SS | 19 19.0 (SP)
3 a . Very dense to dense brownish-gray
3 Ob|Ss |63 fine to coarse SAND and small to
K] a large GRAVEL, wet (SW/GW)
° 1b | SS | 54
u ~——
€
2 a
S 95 2b| SS | 34 25.0
a Firm to dense grayish-brown medi:
~ 3b{ss | 24 to coarse SAND, trace small grave
) 28.0 wet (SP)
Ao a
.', 4b| ss | 32 Dense grayish-brown fine to coar:
"'"3._'-_; a SAND and small to medium GRAVEL,
30— B, - (SW/GW)
ey b| SS 43 vet
- ENT] OF HORING AT 3}.0 FEET
T Botitom Qf monitoripg well was installed
35— at |a dedth of 19.0! and sealﬁd frém
— 2.Q feeq to ground|surfhce.
40
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proJecT _TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLient  FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BoriNG _Sta. 104178 puve sTarTED _4=25-80

GROUND SURFACE

END OF BORING

ELEVATIONS

DATE COMPLETED _4-25-80 ;05 17,458

WATER TABLE

AT END OF BORING -15.5"
24 HOURS
While Drilling -15.0"'

LENGTH
RECOVERY

o MPEE | N | we | Q, WORY[oePTH|eLEv. SOIL DESCRIPTIONS
o ’ 3 0.5 K,FILL - Black clayey TOPSOIL
2: 12| ss 17 16.7 " FILL ~ Dark gray clayey SILT,
b 23.9 |4.5+ 2.2 trace sand (ML)
a 3.0 Hard brown silty CLAY, Iitctle
Zb Ss {14 sand, moist (CL)
a Firm grayish-brown fine to
3b ss |10 coarse SAND, little to some
2.0 gravel, little to trace silt
121 ss oy : and clay, damp (sw)
b Firm light grayish-brown fine
a to coarse SAND and small to
Sb SS |26 medium GRAVEL, damp (SW/GW)
a 11.0 Firm gray Iine to coarse SAND
6b SS |16 and small to large GRAVEL,
a 13.0 moist (SW/GW)
7b SS {14 Silt seam at 14,7'
15.0 Firm brown sandy, clayey SILT,
82| ss |35 ‘ very moist (ML) with wet seams
b of sand and gravel
9t | ss 43
a
Ob Ss 64 Dense to very dense brownish-
a gray to gray sandy (fine to
llb S§S 136 coarse) small to large GRAVEL,
wet (GW)
a Clayey silt seam at 21'.
12b S |39 Foul odor noted below 17°'.
130| S5 |44
a
14b S8 |29 28.0 Firm grayish-brown medium to
1521 ss |26 coarse SAND and small to medium
b GRAVEL, wet (SW/GW)
— Eng of Eori at 31.0 feet * . . .
| -Approximate wnconfined tompressio
_ Bottom f mopitoring wqll imstalled at “"“l?;l' ‘“‘"‘ T "“'"':':;‘::r"
a5 a flepth| of 21.0 fdet add se?led from 2 calibrated pockel penefromeler.
3.D feel to jground surface.
40
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PROJECT TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cuient_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING _Sta. 11

DATE STARTED_4-22-80

DATE COMPLETED _4-22-80 Jjo 17,458

ELEYATIONMS WATER TABLE
- [
)9’ GROUND SURFACE AT END OF BORING 14.0
- [
é/)\ END OF BORING 24 HOURS 13.3
z While Drilling -15.0'
2o SPLe || we | @, orv[oermecev. SOIL DESCRIPTIONS
1.0 FILL - Black clayey TOPSOIL
a
1b SS 30 Dense to firm light brownish-
a gray fine to coarse SAND and
Zb SS |38 small to med{ium GRAVEL, trace
silt and clay to 7', damp
32| ss |26 (SW/GW)
b
a
Ab SS (20
a ~
Sb SS |10 10.0 FIrm to loose light grayish-
a brown fine to coarse SAND,
6,] SS | 8 12.0 trace to little small gravel,
b 27.2
a damp (sw)
7b SS |14 14.0 Layers of tough brown silty
CLAY, moist (CL); Loose browmn
a and gray silty fine SAND, very
b 8§ |15 16.0 moist (SM) and Brown and gray
2 sandy fine STLT, very moist (ML)
b SS |19 Firm gray medium to coarse SAND,
19.0 W little small to medium gravel,
hd
SS 120
Firm grayish-black fine to
coarse SAND and small to medium
ss |37 GRAVEL, wet (sW/GW
NOTE: This zome (16'-ly , Sampic
SS |44 8B, 9A, 9B) appeared to
contain leachate. Foul
ss |37 odor also noted.
Firm to dense gray to brownish-
ss |31 gray fine to coarse SAND and
small to large GRAVEL, occasiomna:
ss |30 cobbles, wet (SW/GW)
4 | Eni of Boring at J1.0 feet
- NOTE: A smalll amqunt df ga$ was pncouptered below 15.0 feet.
— ter] completior], ga$ contfinued|to slowly bubble out of bore hole.
35— Theg botrom thid monitorifg welll actpally has an elevation equivalent
to| a depth 20'] as it wa$ insthlled|at a location having a ground
'1 sufface| eleviation {l' bdlow the grpund futface elevation of this boring
] IOfation.
40

53

TESTING SERYICE CORPORATION



.

Wos oy

[ = T e B ]

prosect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cLieny. FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBAR

soring Sta. 11480  pure startep_%4-23-80  pate compLeTEn 4-23-80 05 17,45¢

ELEVATIONS WATER TABLE
'
\Q GROUND SURFACE AT END OF BORING -13.5
L/] END OF BORING 24 HOURS
> While Drilling -14.5"
e
83 SAMPLE
v N wC | Q, EDRY DEPTH|ELEV. SOIL DESCRIPTIONS
0 2 x|NO.[TYPE
_ 0.5 ~ FILL - Black clayey TOPSOIL
4 a FILL - Dark gray clayey
mihdlll_ Y Rl L P 2.9 SILT (L)
4717 3.0 N FILL - Brown silty CLAY CL
-4{:5 22| ss |28 \ A (L)
s— Pud 2 _ Firm to dense light grayish-
__.j 3,| SS |32 brown fine to coarse SAND and
=05 small to medium GRAVEL, trace
-1 ';"'.‘.
—{"6';."0' 4: ss |27 silt and clay, moist  (SW/GW)
o l".
i 2.0 D 1ight ish-b fin
L a ense g grayish-brown e
10 &’g; 5b S8 132 to coarse SAND, little to small
o AAN a 11.5 gravel, damp (SW)
6b ss | 9 ) Loose to firm grayish-brown fine
to coarse SAND, trace silt and
7: ss {20 s small gravel, very moist (SP)
- : Firm blackish~gray medium to
H 88| ss |17 coarse SAND, trace to some
“c' b gravel, wet (SP)
= a NOTE: This zonme (14.5'-18.0°',
g 9| SS |22 18.0 Samples 7B, 8A, 8B, 9A)
5 a appeared to contain
S 10 | S8 |26 leachate. Foul odor was
o also noted.
[
< 17| ss [30
e Firm to dense gray fine to coarse
g 12: ss |30 SAND and small to large GRAVEL,
8 wet _ (SW/GW)
a
13b S§S |22
a
Mb SS |22
a
15b SS |22
] Enfl of Boring at 31.0 feet | .
. NOTE: as uas obderved coming out of
] he hPllow stem|auger aft
35— omplleting {the orinE.
] Boktom bf manitoring we¢ll was insgtallefl
— at| a depth df 19.Q feet and|sealed from
— 3.p feek to |ground surface.
40
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proJect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLiens_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING Sta. 11+160

DATE sTArRTED_ 4-23-80

DATE compLeTED _4-23-80 sost 7,458

§

= &
Distonce Below Surface in Feet -

ELEYATIONS WATER TABLE
GROUND SURFACE AT END OF BORING 140’
END OF BORING 24 HOURS
x While Drilling -13.0'
& 8l o mYPE N Q, hDRY DEPTH|ELEYV. SOIL DESCRIPTIONS
z 0.7 ~ FILL ~ Black clayey TOPSOIL
. a 1.4 FILL - Brown silty CLAY, Iittle
1.D Ss |18 \ and ] vel (CL)
‘ 3.0 FILL -~ Dark gray clayey SILT,
2K 2: ss |19 ] trace sand and gravel
i €6
5 a Firm to dense light grayish-
¢ 3b §s |38 brown fine to coarse SAND and
o a small to medium GRAVEL, trace
i 4y | S8 127 silt and clay to 5', damp
i (SW/GW)~
(W 55 | ss |22
2 . 11.0
6b §s 110 Firm to loose brown fine SAND,
moist to wet at 13' (SP)
a
7b Ss | 7
8| ss [16 16.0
Firm brown fine to coarse SAND,
Xy a little to some small to medium
A0 9,1 sS |23 18.5 gravel, wet (SW)
L. a
;::2 0b ss |30
V1D | ss |26
i Firm gray small to large GRAVhw
iy a 28 and fine to coarse SAND, wet
:’;: 12b SS (GW/SW)
N2 ss |30
¢ 3
a
14b ss |31
a
15b SS | 36
End of Bori eet
NOFE: fas red Ielow b.0'
Boktom pf 11 was installeé
at| a depth df 28.] and|sealed fro
3.p feelr to [groung ace.

TESTING SERYICE CORPORATION



proJect _TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
CLIENT__FOREST PRESERVFE DIST, OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

8]
[=}

Distonce Below Surface in Fulk)

BORING Sta-lé - DATE STARTED _4-29-80  pate compLeTep 4-29-80 o5 17,458
W -9- —9-
) S est ®ELEvaTions EXTENDED  5-9-80 IiTgnagAnLE
(,/}] v, GROUND SURFACE AT END OF BORING __—19:0"
END OF BORING 24 HOURS
> While Drilling -13.0'
zs SHEET 1 of 2
2o SaMPLE || we | @, FORY|oertH|eLev SOIL DESCRIPTIONS
Y Z|NO.[TYPE v :
:;/ﬂ a 25.3 FILL - Brown to reddish-brown
(N 1. | ss (10 ) silty CLAY, trace sand
. b 33.0 ) s 3nd yravel 01y
: Tough brown to -
21 55 {15 3.5 sag y silt¥ CLA§?dii§212rown
2b w gravel, molst CL)
35| ss |16
a Firm brown fine to coarse SAND
4b SS 13 and small to large GRAVEL, a
a few cobbles, trace clay, moist
5,] s5 |18 (SW/GW)
6 | SS |28
3l ss |13 13.0 . Firm light brown fine to coarse
b SAND and small to medium GRAVEL,
a vet (SW/GW)
8b SS |16 16.0 Pirm gray fine to coarse SAND
a and small to medium GRAVEL,
A
%| 551 9 |22.7)3.73 18.5 vet (SW/GW)
102 ss |18 23.4 3.5, Very tough to tough gray silty
% b 21.8 (1.5 CLAY, trace sand and gravel,
E a moist (CL); occasional thin
S/ 11b ss | 10 layers of silt and sand
23.0 _
e 3 SAND
Thihizg ss| s 2303 Lo3°Sa8T0Y 10550 ERRDEE, A0
A (SW/GW)
’ 133 ss| & 28.6 Very loose to firm gray sandy
F 1 b 20.1 (fine) SILT, wet (ML) with thin
] 168 ss| 7 layers of clayey silt between
b 23.0' to 27.0'
HYWsy ss| 9
il 31.0
'-2; 16]] sSs |33 Dense to firm grayish-brown sand
A] clayey SILT, little gravel, very
A moist (ML); a few wet layers of
:G: 1y 8520 35.0 sand and gravel
2y ) Firm grayish-brown clayey, silt
:.tif 1871 ss{ 17 36.0 17 SAND and GRAVEL, very moilst (SC¥
A 37.0
4 Fi ayish-brown fine to_coars
E/% 19, ss| 93 LSANr% gnd small to medium GRAVEL
_5f' trace silt & clay, wet W/GW}
< 204 Ssj 34 (SEF NFYT PACE) .

Boring Log Continued TESTING SERVICE = -Approximate enconfined compressic

P | - - - anrcwearman e
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PROJECT

TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLient_FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD
BORING Sta. 12 ron't pATE STARTED__4-29-80  DATE cOMPLETED__4-29-80 _ ,08 17,458
West Well -9~ -9
\66) ¢ eELEVATIONSEXTENDED 5-9-80 'A;!z QQBL!
t
v GROUND SURFACE AT END OF BORING -15.0
b,\\b END OF BORING 24 HOURS
> While Drilling -13.0'
Tu SHEET 2 of 2
2 9] samPLE
R N wC Q, WORY|DEPTH|ELEV. SOIL DESCRIPTIONS
4 Y g[NO. [TYPE
cri 120 ss| 34
il
o {YJ21] Ss| 78
M) Very dense to dense brownish-
-l gray very silty fine to medium
1% 22!: Ss (183 SAND, little gravel, trace
bo—ri 23| ss|100/76" clay, moist (SM)
Al 24 | ss [100/3" 47.7 V' Veathered light gray DOLOMITF
or BOULDER ~~
50— Edd of [Borifg at $9.0 [feet
B Bqttom|of shallow|moniforisg well was
] ifdstalled af a depth of 18J0 feef and
= sdaled |from| 2.0 fpet tb grdund shrfac*.
Bqttom|of dgep mo-xitolﬂing yell wps
35— igstalled a}f a depth of 4845 feexr and
- sdaled {from} 39,0 Feet fto 34.0 fept

Distance Below Surface in Feet

80

TESTING SERYICE CORPORATION
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g PROJECT_TEST BQRINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

-~ cLiEnT__ FOREST PRESERVE DIST. Op DU PAGE COUNTY, 881 W. ST. CHARLES RD,,LOMBARI
BORING __Sta. 16 DATE STARTED _5-14-80  pate compLETED 5-=14-80  ,0p17,45¢
(SW WELL)
ELEYATIONS WATER TASLE
GROUND SURFACE AT END OF BORING
( l ‘Z{j END OF BORING 24 HOURS
/7 > : While Drilling -13.0'
zs Sheet 1 of 2
23 samPLE N we | q DR
Wl e rypE v YIDEPTH{ELEV. SOIL DESCRIPTIONS
0 J & .
24.0 0.5 FILL - Brown clayey TOPSOIL
1: SS 8 | 26 3]1.25 ‘Tough brown silty CLAY, little
: : sand and gravel, moist(CL)
a
SS [ 15 3.5
2y Firm to very dense grayish-browr
a fine to coarse SAND and small
3b SS 43 to large GRAVEL, damp
h (SW/GW)
a
by | S8 | 19
5: ss | 22
a
6b SS 26 12.0
Firm to very loose light brown
72| ss 5 to brown fine to coarse SAND
b and small to large GRAVEL, mois
a to wet at ~13.0' (SW/GHW)
K] 8p[SS | 13 16.0
. Firm grayish-brown fine to coar:
. - 9a ss 11 SAND, some small gravel, wet
Y = b (swW)
2 (283 19.0
5 i a
: % % Opt ss | 18
e i Firm to dense grayish-browm
S e a fine to coarse SAND and small
~ ° 7). 1b SS 29 to large GRAVEL, wet
Y : a (SW/GW)
3 {YJ2p| Ss |33
a _:.:-
5 ’. 33
: 5| SS 13
sOVEA| ss |21
29.0
Lol s2l ss 117 Firm gray silty fine to coarse
&l b SAND, some small to medium grav«
: a 31-0 -\ wet (SM)
s 16p]| SS [54
g2l Very dense to firm light gray
tjﬁj a fine to coarse SAND and small tc
ks 1751 SS |48 large GRAVEL, trace-silt, wet
AR
35— o a (SW/GW)
-] éz a
I RN 19p| SS |56
i
.‘?L'v. a " 39.0
w0w—I52]YIg20%] ss y8/9 (See next page)
Boring Log Continues TESTING SERVICE® ppproximate unconfined compressior
. . A e I _a masenveamantc wi’
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prosect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

cLieNT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD.,LOMBARD

BORING _Sta. 16COn'tLDATE STARTED S5=14-80  DATE COMPLETED S5a14a80 _ JOB17 453
(SW WELIgeyatioNS

WATER TABLE

\\0 GROUND SURFACE AT END OF BORING
U\ END OF BORING 24 HOURS
> While Drilling -13.0'
zw SHEET 2 of 2
99 sampPLE
w8l vo mrypE N WC | Q, BORY|DEPTH|ELEY. SOIL DESCRIPTIONS
40 T p———
o "
-—%%’._'- 20b[Ss  §8/9 Very dense light grayish-brown
—'ﬁé 21g|ss pe/1Q" sandy (coarse) small to large
_'~ _ GRAVEL, occasional cobbles, wet
—+ 22 {SS bpounde** Gw)
45_;'_. BOULDER from -43.0 to -45.0'
P PEVARE
] **Driving on {bouldgr Auger refusal at -46.0' aper " ut
Ehd of| Boring at [-46.0 Fee} to BEDROCK or BOULDER N
50—
7 BittomLof nlonito:ing ell finstalled
= af a dppth jof -43. §nd spaled
- from -P.0' |to grqund $urfate.
o 35—
H -
w
.s —
8 —
e —
A
s 60 —
2 -—
L4
@ -
[l
u —
§
Q65—
70—
75 —
80
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Distance Beiow Surface in Feet

PRoJECT _TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

CLIENT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING Sta. 17  DATE STARTED___5-19-80  paATE COMPLETED2-19-80 Josl7,458
ELEYATIONS WATER TABLE
GROUND SURFACE AT END OF BORING
\/) END OF BORING 24 HOURS
\ > While Drilling -13.0'
29| sampLE k
6 & 8l o rype N WC | Q, WORY|DEPTH|ELEV. SOIL DESCRIPTIONS
1.2 FILL -~ Black clayey TOPSOIL
1: Ss [88/1p” Very dense brown clayey small
to large GRAVEL and fine to
. coarse SAND, occasional cobbles,
s 2 | 55 [00/4 * s moist (GC/CL)
12| ss |16 24,3 B.O -0 Very tough brown silty CLAY,
b 6.0 trace sand and gravel, moist(CL)
a 21.5 F t dish-b
2] ss |16 Frems e
9.0 sma 1 GRAVEL, moist (CL/GCY
a
5h 58 119 Firm to very dense brown fine
6 ss |21 to coarse SAND, trace clay,
7 moist to wet at 13.0' (sW)
i =
s a
7b SS |14
15 .':-'- a "
8b ss 66/1P
: a
4 9b Ss |43
- 19.0
20 4 103l ss | 8 19.1 Loose gray SILT, very moist (ML)
K b 20.2 with seams of silty clay
o a 21.0
e 11b sz T2
a Very dense to firm gray small
tag 12b SS |18 to large GRAVEL, fine to coarse
25 s a SAND and COBBLES, wet (GW)
“‘ 13b ss | 19
' l4g| sS |49
a
30.5
Dense gray clayey SILT, very
- End of horing at 31.0 feet . moist (ML)
N Bogtom pf manitoring well was indtallef 4 . o - .
- at| a depth df 29.Q feet and|sealdd frop -Approximate wnconfined compressi
35— 2.D feet to |ground suriFace. strength based on measurements »
- a calibrated pocket penetrometer.
40

TESTING SERYICE CORPORATION



proJEcT TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

CLIENT _FOREST PRESFRVE NIST. QOF DIl PAGE COUNTY, 881 W. ST. CHARLES RD., LOMRARD

BORING

ELEYATIONS

DATE STARTED _5-13-80

DATE compLETED _5-13-80  ,0p 17,450

WATER TABLE

- '
b )YY{ GROUND SURFACE AT END OF BORING 16.0
.END OF BORING 24 HOURS
(/] \ \ > While Drilling -15.0'
zu Sheet 1 of 2
o
Zo| SMPLE | | we | Q, [FDRY[oerH]eLey. SOIL DESCRIPTIONS
4 & .
0 % FILL - Brown and gray silty CLAY,
ﬂ-// a| 21.5 little sand and gravel
T/l wiss [ 7 |22.1 (cL)
_;/’ a 30.4 3.5
5 TI%J 20| 8 | 22 . Firm to dense grayish-brown fine
_-'-.7—}: to coarse SAND and small to large
L] S§s | 32 GRAVEL, trace silt to 15.0',
- T moist to wet at 15.0' (SW/GW)
::3 ss | 28 5" clayey sandy silt seam at 1r70'
et
10—+4ds :
P ss |12
A
g Y ss | 16
—:?.?:-,':'. ss | 23
% 15 "!
s o 4
w _."_‘.',- SS 31
c e )
- iy
§ TAT] SS | 17 18.0 Firm gray SILT, little to some fi
S - 19.0 ‘\ sand, trace clay, wet (ML)
5, v
O SS | 11 . Loose to firm gray clayey SILT,
2 39:3 .\ little fine sand, very moist / ~)
©
. ss |13 | Fim reddish-brown fine to coarse
s SAND, little gravel, wet (SW)
'é SS | 20 Firm brown fine to coarse SAND
and small to large GRAVEL, wet
ss | 28 27.0 (sW/GH)
sS 22 Firm brown fine to coarse SAND,
little to trace small to medium
gravel, wet (sw)
ss | 23
ss | 23
ss | 34
ss | 27
Very tough grayish-brown silty
e 85 | 51 39.0 CLAY, little sand and gravel,
oW ss | 26 122.5p.75 moist (cL)

TESTING SERVICE CORPORATION -



prosect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE
cLient_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBA!

e

M ettt

o g

[ Y

BoriNG __5%3- 13 pate starten 5713-80 pave cowpreTep _3-13-80  ,op 17,4
ELEYATIONS WATER TABLE
GROUND SURFACE AT END OF BORING -16.0'
9“') END OF BORING 24 HOURS
1 > While Drilling -15.0"
zu SHEET 2 of
0o
zol SMMPLE 1 ] we DEPTH|ELEV. SOIL DESCRIPTIONS
40 2 | NO.[TYPE
—-1' 20b) S5} 16 13.1 Hard to tough brownish-gray to
— a 13.3 gray silty CLAY, little to some
i 44 21b| SS 33[13.2 sand and small gravel, moist (C
V. a 10.6 6" sandy silt seam at 39.5'; sa
45 T\ M22b| ss | 32| 12.5 pockets from 45-47°
ey a 13.8
_a."i'i‘-/ 23b| SS 351 14.2
i//rf a 14.2
],—_ /'@ 26b| ss | 36|12.8
so_ WA 14.6 50.0
7{}/ 25b] SS 43 51.0 Dense gray SILT, trace fine sar
pray a and clay, very moist ML)
—’)/ Yers ol very tough grdy Silty
_1.2'4? 26: Ss | 22 igi g'gg 53.5 moist (CL) and firm gray claye:
. . . v moist (ML ional
~EC M 27| ss p16/10" 54.2 ery moist (ML) occasional sanc
55 — kb= Dense gray medium to coarse SA}
§ _ and small GRAVEL, wet (SW); 3"
w 2 ‘
= Weathered light DOLOMITE
£ T | ES3fpeRed 1ighe gray ‘
v
2 . .
360—4 End) of bpring at 51.0° -Approximate wnconfined compressi
3 & sttength based on measurements
0 — Bottom of shdllow monitéring| well |was s calibrated pocket penetrometer.
@ — insfpallefd at |a depth of|21.0{' and ’
e sealled flrom 4.0' td groI\\d surfac%
: S
-4
é.' . Botrom off dedp monitorimg welll was
65— inspalled at [a depth of|56.5 and
- seafled above {45.0'
70—
75 —
]
80

roeTiu/s CTCOVINAE AADPADATIAN



. - ——

proJect TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

P cLiENT__FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOEBA.RD.
BORING __Sta. 14 DATE sTARTED _5=15-80  pave compLETED 5-15-80 408 17,458
ELEVATIONS WATER TABLE
GROUND SURFACE AT END OF BORING ~25.0°
’l 0’ END OF BORING 24 HOURS =
(N > While Drilling  ~13.0'
zh
s 3
zol SAMPLE T 1 we | q, koRY DEPTH|ELEV. SOIL DESCRIPTIONS
Jx|NO.[TYPE
1.0 FILL - Dark brown silty CLAY,
a - 'L some sand & gravel (CL)
1b |{SS |29 |
Firm grayish-brown fine to coarse
2: ss |16 SAND and small to medium GRAVEL,
moist to wet at 13.0' (SW/GW);
— a sandy silt layers from 13.5' to
U 3b |SS |17 14.5'; 3" seam of brown silty
a clay at 14.7°'
4b |SS |17 ~
a
5b | SS 18
ide o a
)
o F 2 6b | ss |17
1M
4 b |ss |17 15.0
s _/: a 15.3 Very tough to hard gray silty
w Y 8b|ss |13 {15.6 CLAY, trace sand and gravel,
£ -1 Py 18.8 moist (cL)
e () b |ss |22 [18.3
} - 17.7
3 20— 108 S | 15 |13.4 20.0 Layers of very tough brownish-gra
2 —1 |/ very silty CLAY (CL); very touc» °
2 - 1.7 hard 11ty CLAY (CL) and =
o ] ard gray silty and =
e P 11H SS | 24 |15.6 23.0 brownish-gray clayey SILT (ML);
._S. _:{ 18.8 \trace sand and gravel, moist
-V——§25—-; y 12y ss |23 igi Hc::d to very to:gh gray s:Lllty
- Y, trace sand and gravel,
T 13y ss | 30 [17.8 e L
/ 19.1 28.0
1”( 144 ss | 77 |13.8 : Layers of very dense gray clayey
-l ' SILT (ML) and hard gray very silt:
) 10.2. " CLAY (CL); trace sand and gravel
30— 154 ss | 63 |13.3 |4.54 moist; 4" seam of sandy silt € 28
- — *k
o End of Horing at 31.0 fpet Free water did not enter the H.S.
. . auger until several feet below th
35— Botltom df mogitori fg well was installed depth, but the material in the
- at |a defjth of 18.0] and|sealed from sampler was wet below this depth.
R 2.Q' to |groupd surface. ,
— r-lnruillh saconfined compressio:
- strength based on messvrements wi
40— a calibrated pocket penctrometer.

TESTING SERVICE CORPORATION



" ProJecT_TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE i
) cLieNT_ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

BORING __Sta, 15  DATE STARTED___S5-135-80__ DATE COMPLETED_J35-16-80_ o8 17,458

—— RS

Pt o

5 ELEVATIONS
]W GROUND SURFACE

WATER TABLE

_ -40.0°'
Zﬂ ‘7 AT END OF BORING
2’@ END OF BORING 24 HOURS
é’ I N While Drilling -51.0°
: -4
T Sheet 1 of
29l samPLE
Wl o mYpE N wC QU}DRY DEPTH|ELEV. SOIL DESCRIPTIONS
o o4 .
FILL - Brown and gray silty CLAY
a 9.0 (CL) and clayey SILT (ML)
1bjss |12 3.0 some sand and gravel;
£re : '—\ cobble from 2.5' to 3.0°
2 |ss |24 Firm to dense light grayish-brown
1 sandy (fine to coarse) small to
:-i 3lss |31 large GRAVEL, trace silt, c(laml)a
i GW
4|ss |13
9.0
4 Firm to loose light grayish-brown
|3 5p{ Ss |13 fine to coarse SAND and small to
J medium GRAVEL, trace silt, damp
iR 6 ss | 9 13.0 (SW/GW)
Tg s ¢ - Lodgse Iight grayish-brown fine to
Bt coarse SEND, little small gravel,
® Lt Firm to loose light grayish-brown
v I 8y ss | 13 fine to coarse SAND and small to
S __:-‘;;-?;‘- medium GRAVEL, damp (SW/GW)
k] Z2v )\ 9 ss | 5
5 TR #
S 20——@;2:{ 104 SS | 11 [14.6 |4.5+ 20.5
° L k i Hard brown very silty CLAY, little
! 21.0
& v A 12.4 13.00} -\ gravel, trace sand, moist (CL)
o V115 ss | 17 |13.4 |3.50
_E_ I /',4 11.8 4.50* Very tough to hard gray very
2 _r/. 124 sS 26 112.4 silty CLAY, trace sand and gravel,
a 25—/'/*? " moist (CL); occasional silt seams
_'Ayﬁ 11.9 [4.25) below 33.0'
Wy 134 S | 25 |{12.8 |4.00
nig I
q%ﬁﬁ 14( ss | 34 (12.5 {3.50
Ry e
_,:/" 154 ss | 22 |15.7 | 4.50
U n 16.6 | 4.5H,
(NI 264 ss | 26 [16.0 454
—TIL ." 1601 Ac
T4 179 SS | 22 |16.9 | 4.54
t e .
3s—14) 16.3 | 4. 35.3
-/// 184 ss 50 Very dense to firm gray SILT, trac
—'«W to little clay, trace sand and
'//J gravel, moist (ML); 5" silty clay
Al 19% ss | 24 |16.4 seam at 37.5'; occasional wet sand
Dl
2 4 % 204 ss | 32 seams below 38.5'

TESTING SERYICE CORPORATION



Distonce Below Surface in Feet

prosect  TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBARD

CLIENT
BORING ___Sta. 15 DATE STARTED _ 9-15-80  patve compLETED_ 9-16-80 ;0 17,453
- ELEVATIONS WATER TABLE
7,05 GROUND SURFACE AT END OF BORING -40.0'
U‘ 2U% Eno OF BORING 24 HOURS
\ N While Drilling -51.0"
33 SHEET 2 of 3
$ 9] SAMPLE
L N wC | Q, BUORY[oEPTH]ELEY. SOIL DESCRIPTIONS
40 ___Sg|NO.TYPE
v W 20b| ss | 32 Dense to very dense gray very
._j) 2 a 8.4 clayey SILT, little to some sand
-.4‘/, 21b] ss | 37] 8.3 and gravel, moist (ML); occasional
—¥ AD ' _ wet sand seams; 10" layer of
__,/j/_ﬁ a 15.3 4.5+ gray silty clay at 43.0'; 10"
45V bA 22bf SS | 55| 8.9 _ sandy silt layer at 45.2'
t/.m a 46.0
7 ANl23b| SS | 44112.204.5+ dard 0 ‘. lieel
e (4" ard gray silty CLAY, ttle
_Léﬂ a 11.9)4.5+ sand and gravel, moist (cr
1 WMol ss| 34]12.3]4.25 -~
1
50_A¢: a 13.7|4.50
Y- K 25b) SS | 28] 14.0(4.5+ 51.0
47k : Firm to dense gray fine SAND,
"»j:"l“"‘ 26b] SS | 18 wet (SP); occasional silt and
-h-‘: . silty sand seams
TEN270| ss| 38
55—-""-7:
2 &
._.{:‘-":;-:_ 28bf SS | 44 56.5 Dense gray fine to coarse SAND,
I al | 58.5 trace silt, wet (SW)
e .
: 4 29y SS | 42 14.114.25 “Hard gray silty CLAY, trace sand
: gravel, moist (Ckﬁ with layers o
60 Ty, b 13.0(4.00 60.0 ine to coarse SAND, trace si&t,
g 30| ss| 29| . L (3
_Pk 1 15.7 Dense to very dense gray cla
4 31y ss| 38| 11.9 very sandy SILT, little gravel,
349’ moist (ML); occasional se~ms of
65 o 328 SS | 174 - 8ilty clay and sand
L\l 33 ss| &7 66.8
e Firm to very dense fine to coars
IRE . SAND, wet (SW); 6" sandy silt
., ..‘ » »
‘[ 34y S5} 12 sean at 69.5'
=i YN 35H SS| 128
= 71.0
1 Very dense gray clayey very sanc
A 36y ss (149/11" SILT, little gravel, moist (ML)
-1 occasional sand seams; boulder
1T 73.5 N\ from 72.5' to 73.5'
75 /‘/" .
T Very dense gray sandy (fine) SI
- 374 ss| 106 very moist (ML); occasional sea
-:-/“_JA of silty fine sand and clayey s
—-{‘..1_/‘ 38 SS 162/:.1" Cobble at 79;‘5'
—{H S
80 4 39| Ss{100/%
© = .f.den an PARKTe

TESTING SERVICE CORPORATION .
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TEST BORINGS & MONITORING STATIONS, BLACKWELL FOREST PRESERVE

PROJECT
- cLiEnT___ FOREST PRESERVE DIST. OF DU PAGE COUNTY, 881 W. ST. CHARLES RD., LOMBA
goring ___5%8- 15 pure starten 9719780 pave compLeTen 3716780 o 17,45¢
ELEYATIONS WATER TABLE
\7/0'7 GROUND SURFACE AT END OF BORING -40.0"
J \1,00 END OF BORING 24 HOURS
€] > While Drilling -51.0'
E§ SHEET 3 of 3
29| sAMPLE
80 65 \o. rYPE N wWC | Q, WDRY|OEPTH|ELEY. SOIL DESCRIPTIONS
very dense gray sandy (fine) SILT.
} y a 81.0 l._verv moist hﬁj Y
".;__P 40bl S8 85 Very dense gray fine to coarse
-',.\_gﬁ 1 83.0 SAND and small to large GRAVEL,
41 | SS [00/3 -\ trace silt above 82.0', wet
] (SW/GW)
85— \Weathered light gray DOLOMITE
PR — Auger Refusil at §4.0' or BOULDER
— Eof of Borigg at #4'0' '-Approximah wnconlined compressio:
- ] strength based on measurements wi
9 Boptom pf shallow moniiori well was | , (,librated pocket penetrometer.
9‘]‘ ingtallled aj a depth of 58.p' an
sepled pt 4Q.0°'.
- Bogtom pf d?e'p mogitoring well wis
_ installled ay a depth of 84.p' an
95 sefaled [beloy 60.0(.
®
[ ] ————
w
.s —
[ ] —
K:
5 —
£, 100
ety 2
C: -
m —
- [
v —
§
k- -
©105—
110—
115—
120

TESTING SERYICE CORPORATION



Distonce Below Surface in Feet

prosect LEACHATE MONITORING WELLS, BLACKWELL FOREST PRESERVE, DUPAGE COUNTY, ILL.
CLIENT __FQREST PRESERVE DIST. OF DUPAGE CO., P.0. BOX 2339, GLEN ELLYN, ILL.

BORING __G=121 DATE STARTED _%-29-82  pare coupLeTED 5-03-82 ;04 18,766
ELEVATIONS WATER TABLE
GROUND SURFACE 702.2 AT END OF BORING_CAVE @ — 5.0 FFFT
END OF BORING 682.2 24 HOURS
> WHILE DRILLING - 9.5 FEET
p
Zof SMPLE L\ | we | @, WDRY[oermieLev. SOIL DESCRIPTIONS
o Y 2|NO.ITYPE
1 ss 16 0.6 JOL.6 b Black clayey TOPSOIL
Stiff brown sandy CLAY, some silt,
2.0 100.2 [ _some gravel, moist (CL)
2 |SS 9 loose_brqown fine SAND, %ittle small
4.0 98.2} 8ravel, damp SP)
) light b 11 to 1
3 |ss |33 RS i e aThn $52csaroe 218D,
6.0 £96.2 _damp (GW-5W)
; Very dense brown sandy(medium to
/ j 4 188 |75 coa¥se) small to largZ(GRAVEL a~’
8.0 p94.27 COBBLES, a few boulders, damp(G._/
v ] 5 | S5 | 48 Dense brown medium to coarse SAND
10—=—= 10.0 k92.2 @and small to large GRAVEL, a few
_I s 6 ss 33 1 boulders, saturated (SW-GW)
AP~ Dense to firm brown medium to coars
LS 7 | ss 11 SAND and small to large GRAVEL, a
AT few boulders, saturated (SW-GW)
15 Y 8 SS 29
wak 16.0 586.2
9 {ss |21 ) ) Firm brown sandy coarse small to
= large GRAVEL and COBBLES, a few
6’5 boulders, saturated (Gw)
7 0| ss | 16
20 -
- End |of Boring|at -20.0 Heet _
] NOTES : e bpre hale £d th& moniforing well
t d th q
25— nRfaplat W Tedere.| The pell’¥as’
ackflushed witH fastbreak and ¢lear
- aterf
—_ ottopm of flastic screen: 20"
op f plajtic creei: 15'
20— ravell bacHfill [from{20' th 6’
T entonite felletds frem 6' ko 4'
] ackfiill aHove Hentopite
— fell purged wit subnersilyle pupp on
_ May 4, 1987
35—
40
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LEACHATE MONITORING WELLS, BLACKWELL FOREST PRESERVE, DUPAGE COUNTY, ILL.

91

PROJECT
cLIENT___FOREST PRESERVE DIST. OF DUPAGE CO., P.O. BOX 2339, GLEN ELLYN, ILL.
BORING __G-=122 DATE STARTED _4-29-82  patve compLETED_4-30-82  ,0n 18,766
ELEVATIONS WATER TABLE
GROUND SURFACE 204, 8 AT END OF BORING __=11,0 FEET
END OF BORING 678.8 24 HOURS
> WHILE DRILLING -~15.0 FEET
SAMPLE
6 §§ NO. TYPE N Q, b’DRY DEPTH|ELEY. SOIL DESCRIPTIONS
: 7 % a 0.5 104.3 | FILL - Black clayey TOPSOIL
i 1p{ SS 8 ]
O ¢ 1.5 703.3 '\ FILL - Brown clayey fine to medium
niA’ " SAND, little silt, moist(SC)
—1 pl SS| 19 101.3 | FILL - Brown silty CLAY, little
-{7_ >N sand and gravel, moist (CL)
s A -../ 3% §ss | 37 FILL - Brown, black and gray silty
A p99.3 ‘\ CLAY, little sand and gravel
s 4 ss 34 moist (CL)
/ FILL - Brownish-gray silty CLAY,
1 b96.8 trace gravel, occasicona
L/
. s| ss| 19 sand seams, moist c
o % 3" sand and gravel seam @ -5.5'
e 10.0 $94.8 [
2 i 6| SsS| 10 ’ FILL - Brown sand{ CLAY, some silt.
1 (o] ] little small gravel,(mo}st
e 7| ss| 31 12.5 §92.3 Fi light browp_and brC:n
2L sanrﬂyggﬂ'.'r §one small to medium
7 14.0 690.8 | gravel, molst (ML)
X 15—
i 15 8 ss 3 Dense gray medium to coarse SAND
w and small to large GRAVEL, very
€ 9 SS 26 moist (SW-GW)
p |
H Dense to firm gray coarse SAND and
- 101 ss; 20 585.8L| small to largeSGRKVEL, saturated
4 20 { SW-GW)
: Firm brown coarse SAND and small
:3 111 ss} 23 to large GRAVEL, saturated(SW-GW)
° 82.8 [
§ 121 ss| 19 Firm to dense light brown fine to
- coarse SAND and small to medium
8 95| 13 ssl 31 GRAVEL, saturated  (SW-GW)
— End of Bori 26.0 [Feet
30— NOTES: |The bore Hole flor tie monfitoripg well
instpllation wds ma he retary
- met g rqvert welliwas
— bac d wigh fa and]clear
wat
_ Bot plasfic s¢reen:] 25.p°'
Top stic scret .5
33 Gra aterjal c ound] pipe
—_ to
- Wel gad wigth submersible pymp on
—_ May g2
40
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LEACHATE MONITORING WELLS, BLACKWELL FOREST PRESERVE, DUPAGE COUNTY, I

PROJECT
cLiEnT_ FOREST PRESERVE DIST. OF DUPAGE CO., P.O. BOX 2339, GLEN ELLYN, ILL.
BORING __G=123 DATE STARTED__4-29-82 _ DATE COMPLETED_5-03-82 _ o8 18,7
ELEYATIONS WATER TABLE
GROUND SURFACE 706.2 AT END OF BORING _._=10.5 FFFT
END OF BORING 682,2 24 HOURS
x WHILE DRILLING -12.0 FEET
z G| SAMPLE ;
6 &l o, rypE N wC | Q EDRY DEPTH|ELEY. SOIL DESCRIPTIONS
~ZZ4 (M 13| ss |39 0.5 705-;—11:11.1. - Black clayey TOPSOIL
.4 %_(5) ;822 ‘FILL - Gray small to large GRAVE
_;‘/& 23 55 |27 . . some coarse sand, moist (G
i b 3.5 [702. 79| FILL - Gray silty CLAY, trace gr
s 25777, 3| ss|s3 moist (CL)
ﬁ'z{?_ 5.5 }700.74| FILL - Brown_silty CLAY, little
5o 6.0 700.21 gravel, moist tcL)
41 ss|93 Very dense brown small to large
20 GRAVEL, some coarse sand, dar
‘el ~r
7 5 SS | 49 Very dense light brown large GR#
_ SZ‘ . 3? ' and COBBLES, little sand, damp (
< 6] SS| 64
5 ' 4 Very dense to dense light brown
x TG 12.0 |694.2 emall to large GRAVEL, COBBLES,
T 7| s5}39 OULDERS and fine to coarse SANI
iy a;.": amp (Gw-sw)
LA 2,
. 15—125 8| ss133 Dense brown fine to coarse SAND
s _bL 16 690. 3 and small to medium GRAVEL, satt
- " 9! s5]50/6 -0 1690.y (SW-GW)
€ ‘.’._.;.* 17.0 689.2'1
. ____.?-;_: Very dense brown fine to coarse
K] e 1 S 0 SAND and small to large GRAVEL,
3 {23 0 $|5 saturated (SW-GW)
> 20—ip
o _;'_%,’,-,: 11‘? ss| 22 Dense to firm brown and_ gray me«
K e 21.5 | 684.7 to coarse SAND and small to ' =
p A4 ] 22.5 1683.1 GRAVEL, saturated FU-GWY
v ~Z ] 123 SS| 46 . -‘1 Firm gray SILT, trace sand, sat:
é Dense gray small to large GRAVE!
25 —4 COBBLES, some coarse sand, satw
= Eng of Torin; at —24.0 fFeet (GH)
- NOTES: |[The bore hble flor the monftoridg well
insthllatibn was made by the rd¢fary
- methpd usihg r ertz The| well|was
20— backflushed witdh fagtbreak and|clear
. water.
_ Botthbm of plastlic sdreen:| 21.5]
Top pf plastic |scregn: 1p.5' |
] Granhlar Hackffll fgom 21[L5' tg 7'
- Bentpnite [pelldts ftom 7'| to S|
35— Backifill gbove |[bentgnite
-] Well] purgdd with submersiple pjap on May &4, 1982
40

[+ R
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Distonce Betow Surfoce in Feet

cuient__ FOREST PRESERVE DIST. OF DU PAGE CO., P.O. 2339, GLEN ELLYN, ILLINQIS
sorinG __G=124 DATE sTarTED _6-15-84 OATE coupLETED 6-15-84  ,08 _20,530
ELEVATIONS WATER TABLE '
GROUND SURFACE 712.9 AT END OF BORING
END OF BORING 692.9 24 HOURS
: LOCATION: 15 + 32 N WHILE DRILLING <11.0 Feer
Ty 16 + 26 W
g O sampL
0 &y NO.:YPEE N ¥ |Qq FDRY DEPTH{ELEY. SOIL DESCRIPTIONS
4 ﬁ lg SS 6 1.0 ‘711_91 FILL: Dark brown sandy (fine)
4] clayey SILT o)
- Firm l1ight brown fine SAND, trac:
—{3 2 SS 16
e to some silt, trace roots, moist
S'—";f';_‘_' 3B ss | 19 Layers of sandy silt below 5'
_.-:;\:._; A (Sample 3B)
—‘uf" 1\ gl SS | 18 7.0 [705.9
14 8 ‘ Firm grayish-brown clayey SILT,
-‘,_{;: SA ss | a1 27.7 |3.0% 89 ;823 trace roots (ML)
:":31' B - |- Very tough brownish-gray silty
w——‘.;};ﬁ A CLAY, trace sand and gravel,
L =il 6yl ss | 45 11.0 {701.9f—{ moist (cL)
T;"\?’ Dense brown-gray silty gravelly
22 PR _ |_SAND, moist (sM)
N Pe 13.7 699-21 Firm brown gravelly (small) fine
- S
15—y 8| ss| 32]14.3]2.254 | _to coarse SAND, ver (W)
WA
W Very tough grayish-brown silty
b 9| SS| 29| 14.313.251 CLAY, trace sand and gravel,
7 moist (cL)
__4"
i 10| SS| 28] 19.7{3.0*
20 -
: End pf Bdring |at -}20.0| Feet -Apprezimate wncoenfined compression
streagth based on messvrements with
: MONITORINEG WELL NOTHS a calibrated pecket penctromater.
25— 1. |Bore| hole pmade |by hellowatem apger method.
= 2. |Backifilled to }4.5'
7 3. |Botthm of |10' HVC sg¢reen fat 14}5°'.
_ 4, |Graviel padk frqm 14|5' td 4.5'}
30— S. | Bentpnite |pelldts ffom 4.j5' to]l.5'.
= 6. | Steell progective pipe co reteLl into
- plage ovexy well casing. -~
35—
—
40
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RO, Ecy BLACKWELL FOREST PRESERVE
cuient___FOREST PRESERVE DIST. OF DU PAGE CO., P.O. 2339, GLEN ELLYN. ILLINOIS

-
W

\‘a

Al

PR

R
~hes

3

11 )

Distonce Below Surface in Feet

»
(V]

8

HEENERE

Lol
|11 1 ]

8ORING ___G=125 DATE sTarTED_6-15-84  pate cowrLeTED 6-15-84 08 20,530
ELEVATIONS WATER TABLE
GROUND SURFACE 713.1 AT END OF BORING
END OF BORING 699.1 24 HOURS
> LOCATION: 16 + 24 N WHILE DRILLING DRY
T 13+ 12 W
29| samPLE
LR [Py N WC | Q, WDRY|oEPTH[ELEV. SOIL DESCRIPTIONS
_1.522 1] ss|ad _ FILL: Brown clayey very sandy
— gbf : SILT, some gravel
AN 2| ss |29 1L~CL)
A 3.71709.4 Dense brown gravelly (small to
"“? 3| ssia49 medium) fine to coarse SAND,
j 2
%) 6.0 1707.1 trace 8ilt and clay, occasional
»'3‘;» : thin clayey sand and gravel
N 41 Ssf43 seams, moist (SW-SM)
'-f s| ss |27 lis.0 la.5% 8.01705.1 Dense brown gravelly (small e’
A medium) fine to coarse SAND,
A L very moist (swW)
) 6 SS| 73 [16.0 |4.5+
% Hard gray silty CLAY, trace
v sand and gravel, moist (CL)
g 7] SS|30 [17.8 {4.5+%
End pbf Bdring |at -|14.0| Feet .-A”vui-a!c snconfined u-punic{n
- strength based on mossuramants wit
- HONIJEORING WELL NOT&S s calibrated pocket penctremeter.
1.} Bore] hole made |by hqllothem aiger method.

2.| Baclkifilled to 9'.

3.| Bottom of |5' PYC sc
4.|Gravel pagk frdm 9'
S.| Bentpnite |pellgts £

0.5'.

6.] Stegl proflectiye pij d into

plade ovey well cas

Thils bgre hole wasg dry Lat completion of drilling.
weHi was [inst3lled on 6~15-84 to see if it
1d g oduci vater. | 9, waker was observed inside the

caging jand the wqll whs pegmanenfly installed.
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Distonce Betow Surface in Feet

PRO.ECT BLACKWELL FOREST PRESERVE

cLient__FOREST PRESERVE DIST. OF DU PAGE CO., P, O, 2339, GLFN FI1IYN, TIIINOIS
BORING __G-126 DATE STARTED_ 6-18-84 _ paTe compLeETED_6-18-84 08 20,530
ELEVATIONS WATER TABLE
GROUND SURFACE 703.4 AT END OF BORING
END OF BORING 683.4 24 HOURS
> LOCATION: 2 + 56 S WHILE DRILLING =10.0 Feet
W 11 +18 W
58 SAMPLE
° :
o :.§ wo.myre| N wC | Q, kDRY DEPTH|ELEV. SOIL DESCRIPTIONS
' 1A 18.1 FILL: Dark brown clayey TOPSOIL
V/% gl 55118 | 5% g 1.5 {701.9} (OH)
= // A 19.9 FILL: Brown silty CLAY, some
P 2B SS | 45 _' 3.0 700.4Ll sand, trace gravel (CL)
“v:?*i |
§—J WY 3| Sssiss Very dense brown fine to coarse
?"A SAND and small to large GRAVEL,
]-"'\‘."' 4 | ss po/5" occasional cobbles and boulders,
_‘I'-'f moist to wet; 4" silt seam
.I._:L_;]{‘., 5| ss g0/6n encountered at 8'
"'-:l't" W-
1 ’!::.f 10.0 693.4 (Sw-GW)
6 [ SS |24 :
J‘:A‘? Firm grayish-brown medium to
‘:'f, coarse SAND, little gravel,
~;‘.1 71 85113 wet (sp)
15 ":y.‘.: 8 SS |15
'h l' 16.0 687.4
ok 9| ss |20 Firm to dense gray and brown fine
7}"3‘? to coarse SAND and small to large
'U'; GRAVEL, occasional thin silt
N 10 | SS |42 seams, wet (SW-GW)
m Py
— End bf B‘Trins at -120.0| Feet ’
] MONITORING WELL NOTES
25— 1.|Bore]| hole jpade [by h¢llowdtem apger method.
. 2.|Botthm of 10' HVC s¢reen pt 17}3/4",
- 3.|Gravpl padk frqm 17|3/4' ko &'
= 4.|Bentpnite ppelldts fom 4') to 1.
% 5. Steet protlectiye pipe concretef into
- plack ove well casing.
—
40
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Distance Below Surface in Feet

PRO.ECT BLACKWELL FOREST PRESERVE

FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

CLIENT
soring G127 DATE sTarTep_ 6-18-84  pare cowpLeTep_6-18-84 08 20,530
SLEVATIONS WATER TABLE
GROUND SURFACE 705.0 AT END OF BORING
END OF BORING 685.0 24 HOURS
» LOCATION: 34058 WHILE DRILLING -11.0 Feet

z 4 14 + 05 W

zol saece | 1 we |, WoRv[oepmu|ecev SOIL DESCRIPTIONS

0 Y elNo.TYPE v :

N’ 1 | ss |61/9]' 17.2 15t |703.4 FILL: Dark brown clayey TOPSOIL,
W . "N trace sand and gravel (OH)
4 Alss| 27| 177 FILL: Brown, gray and black silts

B/eE, B - CLAY, some sand, little

s —1 \ v gravel (cL)

- Ss | 16 22.11 Clayey sand and gravel
P40 X% 698. 9 layer encountered at 3.5'
_.g/, 2% ss | 15| 21.1 6.3 | (Sample 2B) _

”'/ 8.0 }697.4 Brown silty CLAY, trace sand .~
b f(/\'o s | ss | 3 d gravel, moist  (CL)

1o 0';'” Dense brown fine to coarse SAND

Ht 10.0 1695.07 and small to large GRAVEL, moist
1 ‘TA 6 SS 32 21.72 ) {SW/GW)

_"K' : 12.0 }693. Dense brown and gray SILT, trace

,4 Al ss | 21] 22.31.9% 13.0 |693.Q- |clay and fine sand, very moist;
__»?;;_-,3,'. B - - occasional wet sandy silt seams
15—143s (ML)

e\l 8 | SS | 22 Tough gray silty CLAY, moist (CL
T!" "L occasional thin wet sand seams
—u:;" 9 | sS | 34 Firm to dense brown to brownish-

LW gray fine to coarse SAND and
—ieniAlko | ss | 30 GRAVEL, wvet (sW/GwW)

20 L0 5N o
= L PY . .
_ End +f Boking lat -|20.0[Feet -Apprezimate wuconlined comprecie
" strength based oo messvraments wi
7 Popr sappple; [driving oy pieqe s calibratad pecket penctremster.
] of | gravel.
25—
- MONITORI WELIL| NOTHS
] 1.|Bor hole!ﬁmade by s¢lid auger pethod and reamed by
=] rot method Ysing|6" biit and|Revert.
2 ] 2.|Botthm of |10' HVC s¢reen jpt 19).
_ 3., Backflushed with clean water.
— 4.] Gravel padk frqm 19| to i'.
] .| Bentonite |peligts fom 8.0' toj2.0'.
25 7 6. Stedl progfective pipe coucreteL} into place
ovey well casifg.
40
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pno_gcy BLACKWELL FOREST PRESERVE
cLient. FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

BORING ___G=128 DATE STARTED __6-19-84 pave compLeETED_6-22-84 _ ,0820.530
ELEVATIONS WATER TABLE
GROUND SURFACE 705.9 AT END OF BORING
END OF BORING 649.9 24 HOURS :
> LOCATION: 1+ 88 s WHILE DRILLING -11 1/2 Feet
Tuw 17 + 16 W SHEET 1 OF 3
25 e T T we [ o, fory v SOIL DESCRIPTIONS
“ 5o TYPE v DEPTH{ELEV.
<\ 1% ss |20 | 27:7 7" [05.3Ky Black clayey TOPSOIL, trace
;'1.33,.‘ B - l sand and gravel (0H)
:,‘.'!',',-2 2| Ss |34 Firm to dense brown gravelly
4, ' (small to large) fine to coarse
.0 f01.9
4" R 4 [_SAND, moist (SW)
-/1' 3] 8s )27 |18.6(2.5 Very tough brown silty CLAY,

P -

6.0 599°9‘[ little sand and gravel, moist (.

15V 4 | ss |s1

i 5| SS |48

6.1 Ss |40 . . Dense to very dense brown fine
to coarse SAND and small to

oy large GRAVEL, a few cobbles,

)~ 8] ss |71

. v 718514l ) occasional boulders below 14',
e . moist to wet

5%
K
af

RX

Distonce Below Surface in Feet

~)

w
L4111

o’ (SW/GW)
I I I R 17.7 |688.2
: A Very dense gray SILT, trace cla
A% og| ss |62 18.8 637-1LL and sand, very moist (ML)

s 1] ss |66
. "‘4
k :.’:J Very dense to dense gray fine
L 2| ss |58 . to coarse SAND, small to large
595 GRAVEL and COBBLES, wet
e ] SSs
'7’« 3 “6 (SW/GW)
Y
"“:,“, 4] SS |50
e
'j“J 28.21677.7
5| Ss |16
. 6| SS |48
)| Firm to very dense gray sandy
‘ SILT, some gravel, trace
) 17| ss |75 clay, moist o)
[
4
}'J n[AR18 | SS | 60
A9 | ss |43
;J 20 ] SS |32

TESTING SERVICE CORPORATION

_—_,m mara ®AA AANTTREATIITTR



PROJECT

BLACKWELL FOREST PRESERVE

" CLIENY

FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

BORING _G-128 cont.

DATE STARTED _6-19-84

DATE COMPLETED__6-22-84  ,0820,530

ELEYATIONS WATER TABLE
GROUND SURFACE 705.9 AT END OF BORING
END OF BORING 649.9 24 HOURS
> WHILE DRILLING -11 1/2 Feet
zy SHEET 2 of 3
zof saePLE |\ we | b’oav DEPTH|ELEV SOIL DESCRIPTIONS
4 Y ¥|nO. [TYPE v ELEV.
< P 21 |ss 21 8.313.5% Firm to very dense gray sandy
14 {QILT, some gravel, trace clay,
! A 42,5 }663.4f~___moist (ML)
S . . -
- ’0": 228 S 65 Very dense gray silty GRAVEL, we:
43,51662.9
N (G4)
45
“ﬂ\ 4 l
T BEDROCK (Dolomite)
~
l T
50
T
! L
. — L
5" ) §
I' 55 T
i} 3 =
w“
£ = o
[l S = End |of Bgring [at -{ 56.( Feet ~Approzimate smacosfined compression
2 — strength based oa messvrements wit
P 360 13 o calibrated pechet penctremeter.
1 ‘e 390 MONTTORING WELL NOTES
3 N Bqring 1nitit11y pdvanced by roldd auger, but
. =] vds cogpletef by the rotary|methdd using a 6"
:l § = bit and Revett.
[l : )
O g5 —{ 3 LS INSTALLED
l - G|~ 1240 (Inptal1bd 1d original Hore hole)
= 1. ttom| of 1P' PWC scréen af 54.5°.
I _ 2. Backflhished| witlf cleap watdr.
70— 3. @¢ravel| pack| from 54.5] to 40°'.
l - 4. BPentonfte sflurry from|40' gdo 2'.
] 5. teel protertivd pipejconcyeted
= Into pjlace pver [PVC wbll cdsing.
-
- m
i_ —

80

TESTING SERVICE CORPORATION See Sheet 3 For
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Distonce Below Surface in Feet

 CLIENT

proJect BLACKWELL FOREST PRESERVE

FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

BoORING _G-128 cont.

DATE sTarTED _6-19-84

DATE compLETED __6-22.84 454 20,530

ELEVATIONS WATER TABLE
GROUND SURFACE 705.9 AT END OF BORING
END OF BORING 649.9 24 HOURS
x WHILE DRILLING -11 1/2 Feet
Tuw SHEET 3 OF 3
2ol swete | owe | o, Nory SOIL DESCRIPTIONS
4 ¢INo. TYPE v DEPTHIELEV. N
~ ¢ - h2s1
7 1.] New |bore Bole Eril d by| rotagyy method
™ using 6" Pit apd Revert.
] 2.| Botfom of |10' PVC screen|at 29 3/4'.
- 3. Bacl.flusha[d with cllean ther.
- 4./ Gravel pa¢k erm 29 3/4'|to 19°.
. ! S.| Bengonite|pellpts firom 1P' toll6'.
_4 ! 6. Bentonite|slurfy from 16] to 3'.
— ; 7. SteIl protectiye pipe copcretdqd into
- I plage ovet well cading.
B |
= | | ¢ ~j128s
— | -1
: 1} New|bore 1}101e rillled by|rotaxy method
] ! usigg 6" pit apd Revert.
ﬂ
_ 2) Botfom of| 10’ PVC screen{at 11'.
— i 3J Backflushpd wikth clean wheer.
] 44 Grayel paLk frpm 13' to §'. J
5] Bentonite| pellpts flrom 6! to 3'.
—_
. 64 Sceel ptoLecti e pfipe co hcretﬁd into
] plate over well cading.

at

TESTING SERVICE

CORPORATION



pro_ect BLACKWELL FOREST PRESERVE

FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

ML iy

CLIENT
soring G = 129 oate startep_6-25-84  ourE comsLETED _6-25-84 408 20,530
ELEVATIONS VATER TABLE
GROUND SURFACE 700.9 AT END OF BORING
ENO OF BORING 682.9 24 .MOURS
> LOCATION: 1+ 70N WHILE ORILLING =8.0 Feet
zu 20+ 35 W
© o
. 2l ot | n | we [ o, fory osm#n.zv. SOIL DESCRIPTIONS
T A 79.9] - 0.5 [700.4
40 1.) SS 9 I Black to dark brown clayey
:’. , B 22.2 2.0*4 P )
VU A 30.51.25 Very tough to tough brown silty
4 23 85 38 21.9] - 3.0 697.91 CLAY, trace sand, gravel and
-1,/ organic, moist (cL)
s 3] ss 8}21.5] -
T M Brown sandy silty CLAY, little
o =/ gravel, moist (cL)
—/‘ ) 4 sS 91 22.4] -
. Q&L 8.0 [692.9 -
> 5] 8s| 75
10— Very dense to firm gray fine
—;'9:" 6) Ss| 77 to coarse SAND and small to
ik large GRAVEL, a few cobbles,
. Ay 7| ss{ 30 wvet; 3" clay seam at 13 1/2°
o] SW/GW
- 15_[-",16'-, 8] ss| 26 ( )
s
P
“ s 9| ss| 60
s e
= - .
320 End 18.0 Feet -Approzimate waconfised compression
S strongth based oo measvrements wit
o .
g ] MONT o calibratad pockal peactiremet
H = 1. advarjced by solid auger, -
§ 7 the [rotary method ueing
3 -
a I p
- 2. breet [at 17}5'.
— 3. an v{ter.
-— 4. S' tq 6'.
] 5. Fom 6] to 2'.
w_
6. ectiy be coqdcreterd into
T well casfng.
35—
40
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proect_ BLACKWELL FOREST PRESERVE

CLIENT FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

soring __ 6 = 130 o, ve stantep_6-25-8%  opare comrLeTED_6-25-84 40y 20,530

ELEVATIONS WATER TABLE
GROUND SURFACE 708.6 AT END OF BORING
END OF BORING 685.2 84 HOURS
> LOCATION: 7+ 92N WHILE DRILLING___ =14.0 Feet
z . 17+ 31 W
>
SO SamPLE -
o 8o mre| N | %€ | Q. WORY|oErTHieLEY. SOIL DESCRIPTIONS
A 56.2 | - Black to dark b 1
. 1 2 . 0.74707.9 ac rown clayey
TN 8| 5% {12 [2209 254 TOPSOIL (oH)
- o
-— 'r 2 ss |26 22.4 W.0* Hard brown silty CLAY, trace
] y sand and gravel, moist {cL)
4 4.5[704.1
A0
—- ¢ 4 | SS |38
yie
_i(..‘";: 5] ss |58
’ .Ill.
A5
10 :n'.:'!"’, Firm to very dense brown medium
Tr‘!—;}"g 6 | SS |48 ’ to coarse SAND and small to
- large GRAVEL, damp to wet
UL 7 | ss |8s
L JBN %3 , (sw/cw)
< 15—yl 8 | ss 88
4 1;.'.\-_‘:
i ._;‘.j"*' 9| ss |18
g —E;‘-".Z
3 -Jk.{j. 10 | ss |24
*
2 ”—i',.‘z?s
2 e A | ss |3
z .-‘:.:-',w "
¢ Uiz | ss p1/1d
= = . .
S 2| End bt B&rins at -[23.4| Feet ~Approzimate swaconfined u-;nuio.n
strangldh based o8 messarements wit
7 8 calibroated pocket penctremater.
] MONIITORING WEL3 NOTES
] 1.] Borq hole :Ln:ltltally advadced by solid auger,
] but jwas cimplel*ed by the |rotarly method using a
30— 6" Hit angd Revert.
] 2.| Botqom of {10' PVC skreenfat 2%'.
ﬂ
— 3.} Backflushed with clean witer.
- 4] Cratel pa¢k frém 23 to §'.
33 5] Benfonite{pellpts ffom 5] to #'.
] 6] Steql pro Lecti e pipe cogcreted into
~ plag¢e ovef well casiing.
40
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PROJECT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.

Ny

CLIENT
BORING ___G-131 DATE STARTED _ 4-1-85  DATE compLeTED 4-8-85** ;0g 21,288
ELEVATIONS WATER TABLE
GROUND SURFACE 704.5 AT END OF BORING
END OF BORING 661.5 24 HOURS
OCATION: 685.3 § __<=10.5 Feet
. LOCAT 17352 w WHILE DRILLING
EW ** D of well completion HEET 1 OF 2
0
.’_.'.‘g-s:—”:tss n | we| o, ¥ory|oermi|eLev. SOIL DESCRIPTIONS
o ) ss‘ s bhis 0.5 [J04.0, FILL: Black clayey TOPSOIL (OL
Ly ) 2.5 102.0 FILL: Brown silty CLAY, some
_B&E 2 | ss po/3'{25.9](Top) . : 1 sand and gravel, trace
L3 topsoil (CL)
iy, 3| ss|s3 FILL or DISTURBED: Brown silty
T fine to coarse SAND and
—69\2 small to large GRAVEL
(- S 8.5 p96.0 -
_JB‘.J' 5 S§S |50 | ~
ﬂ— L 6 ss |42 Dense to firm brown fine to
:11'952 coarse SAND and small to mediur
Dgg 6 GRAVEL, moist to wet
A 7 SS |2
L i ;; (SW/Gw)
[ T Y P <
z -g%:: 8| ss |11
W «3 16.3 $88.2
= YW 9 | ss |2
@ Tgl,. Firm to dense brown to gray
3 —L i 0] ss |28 fine to medium SAND, little
o zo._.'f- : ' to trace gravel, wet (SP)
@ —;\' 1| ss |34
¥ R
z nAYE2 | ss |24 -
= \E | 24.0 680.5
a ¥
23 &bé 3| ss |87 Very dense to firm gray medium
""’.- to coarse SAND and small to
g 4| Ss |29 large GRAVEL with cobbles and
(% . boulders, wet (SW/GW)
SHVEEs | ss pa/en
v A 31.5 673.0
—ANRpeh! ss |36 | | )
b7 B 4.2 [3.25; Very tough to hdrd gray silty
"/. ” 3| ss |s3 he.s la.2st CLAY, little sand and gravel,
—t’10/ . Vsl {st CL
35 35.0 j669.5__"° (L)
- t Dense to firm layers of gray
O H 8] SS |44 fine SAND and SILT, tr?ce
I ravel, moist (SP,ML
VI A ss | 26 38.0 fe66.5| T2V » ’
Ll B ; Firm to dense gray silty SAND,
"?b_ 20A| SS |47 some gravel, moist (SM)
40 e
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proJecy BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS

CLIENT

FOREST PRESERVE DISTRICT OF DU PAGE CO., P. 0. BOX 2339, GLEN ELLYN, IL.

soring G—131 Cont. pavTE STARTED

ELEVATIONS
704.5

GROUND SURFACE

4-1-85

END OF BORING 661.5

LOCATION: 685.3 S
** Date of well %g%glgt¥on'

DATE COMPLETED 4-8-85*% ,5p 21,288
WATER TABLE
AT END OF BORING

24 HOURS
WHILE DRILLING:

=10.5 Feet
SHEET 2 of 2

SAMPLE 1y | we | @, FORY|oerTn

LENGTH
RECOVERY

ELEY.

SOIL DESCRIPTIONS

».
),
-

NO. [TYPE
47

45

21

20B| SS
SS P0/3'

350

LA TR

Firm to dense gray silty SAND,
some gravel, moist (sM)

BEDROCK: DOLOMITE, weathered
near top

Distonce Below Surface in Feet

70

End pf Bg

DRILLING WELL |

D Feet

INSTALLATION NOTES

TWQ WELL EDROS

UK :

Orilginal pilot

bit.

led §nd dfilled by rotary method

As

using R¢vert
by [same [method.
thd desired depth.
hole.
Tod low
spgce p
grqut.
the hol
The ope
wigh Fa
cogcret

les
VCr
ben

us in
After

s werp advhanced deep
holg[(in ock) and
tbre

d intp place ©

Feom off 8" hole
Ftom of undased

and ¥
open

and P
open

ole
ased

Ftom of 8"
tcom df ung

ere

cond hole was drilled
eamed with an 8" bit to

ser flipe was installed in each
onitg was pumped through drill

the Hole.

The entire annular

f PVQ pipe was filled with

1 days for the grout to set,

r info rock with a 3 3/4" bit.
asing for each well was flushed

T.
th we

hole:

hole:

yC caTing:

VC caTing:

steel protector pipe wvas

11.

43"
53'

53'
63'

tlpptoximatc waconfined compressior
strength based ox measvrements wi

o calibrated pocke! penetrometer.

80
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"~



_ . .__.- o

7N
N2

(

DISTANCE BELOW SURFACE IN FEET

PROJECT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
cugnt _ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL

BORING __G-132 DATE STARTED _ %-3-85  DATE compLeTED 4-9-85** ,05 21,28
ELEVATIONS WATER TABLE
GROUND SURFACE ___ 724.7 AT END OF BORING
END OF BORING 631.7 24 HOURS
i OCATION: 1187,5 W WHILE DRILLING —_—23.0 Feet
zy ** Date of well cgﬁietion SHEET 1 OF 3
® 0
S S|saMPLE
. Sfnolmee] M | ¥© Q, | ¥ory |[oEPTH|ELEV. SOIL DESCRIPTIONS
, 0.7 P24.0 FILL: Black elayey TOPSOIL (O
N 1| SS | NO RECOVHERY 1.5 §23.2}, FILL: BOULDERS and COBBLES
2 SS | 55
A0 3| ss |53
4 41 sS |64 Very dense to firm brown silt)
SAND and small to large GF <I
] 5| ss |62 few cobbles and boulders, xrtt
10 RILT : , to some clay, moist to wet
/ 6| ss |51 (sM/GM)
1; 7] ss|7s
. Yl 8 | ss |36
i 9| ss |43
3Vllo | ss |44 . -
20—t )
0' 11 | SS |42
L2 3 12| ss |27 -
Lot 24.5[700.2
2 3 13| ss |27 Firm brown fine to coarse SAN
4o, A and small GRAVEL, saturated
—fpacty @14y S5 |30 27.5 [697.2 (SP)
'jﬁki- Dense browvm fine sandy SILT,
1 i 15 | ss |47 occasional small gravel,
3 L 30.2 l694.5 saturated o)
16 | SS |24 [16.3}2.75
Tough to hard gray silty CLAY
17 | SS |42 |19.5[2.5*% trace to little sand and grav
moist (cL)
18| SS |32 |20.3{2.25¢ (6" COBBLE - 32' - 32 1/2")
19| SS 149 [24.7 |1.0%*
38.51686.2)  Rarg silty CLAY, sc
4" S 8 [16.8(2.5* ard gray very y ’
—T, 20| SS |1 sand and gravel, moist (CL/MI

TESTING SERVICE CORPORATION
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prosecy BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
cuienT_FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.
BORING _G=132 Cont. paTE STARTED__4-3-85 _ DATE COMPLETED 4-9-85**  ,0p _21,28f

ELEVATIONS WATER TABLE
GROUND SURFACE 724.7 AT END OF BORING
END OF BORING 631.7 24 HOURS
> LOCATION: 1%22:2 E WHILE DRILLING: -23.0 Feet
z4 ** Date of well completiom SHEET 2 of 3
90 :
zol SAMPLE |y ! wec | qQ, FDRY OEPTH|ELEV. SOIL DESCRIPTIONS

‘41/W21 | ss |39 po.s 4.54-1
A Hard gray very silty CLAY, som

Distonce Below Surface in Feet

-}
f
~1o4YIB22 | ss |59 po.4 4.5+] sand and gravel, moist (CL/ML)
1 . .
’ - t '
45_74 V23 | ss |41 B2.9 f4.25 (COBBLE - 46° - 46 1/2')
—!4 46.5 p78.2
26 | ss [46 J1.3 [3.0%
Hard gray silty CLAY, trace
1A\ Bos | ss |49 b9 |3 54 sand and gravel, moist (CL)
—TA, A 50.8 §73.9}—
=3 _263 ss p6/1125.2 [3.75 ) ) Very dense gray SILT, little t
L _ 52.3 672.b{]*7 some fine sand, saturated (ML)
—Qy';‘: 27 | ss {40 ﬁg.s 3.0%
Y
s5__V : 28 | ss |51 hz.7 [3.25%
“We Very tough to hard gray silty
- . 2.25¢
'3 29 | 55 |34 p2.2 3 CLAY, trace sand and gravel,
P moist (cL)
-— 30 1 SS |32 3.0 |2.75%
6 J . (Thin sand layer - 53 1/2' to
00—k ’ 53 3/4")
TYWs1 | ss {30 p3.2 [2.75%
32 SS 138
L] 660.2
33h| ss{es [O7 2.257  |64:3

Dense brown gray fine sandy
341 SS %6/10 SILT, little gravel, moist

(3" sand and gravel layer

35 | ss /5 between 63 3/4' to 66')
b1 136 | ss Hoola 70.8]753.9
1 e
1
75 —H
— BEDROCK: Gray DOLOMITE

80
TESTING SERYICE CORPORATION



proJect BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS

N e, e, S,

PROR gy P b gy

]

iy

[ TS L T e . B )

S

cuENT _ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN. II
BORING G-132 Cont. OATE STARTED _ 4-3-85 DATE COMPLETED 4-9-85%% 40g 21,288
ELEVATIONS WATER TABLE
SROUND SURFACE 724.7 AT END OF BORING
END OF BORING 631.7 24 HOURS
: LOCATION: 1]5.817‘.9 g WHILE DRILLING -23,0 Feet
EE ** Date of well comp&etion SHEET 3 OF 3
2 O] SAM PLE
: N | we| o, | ¥oRY |DEPTH[ELEYV. SOIL DESCRIPTIONS
80 — Zno. | TYPE v
T
B
T
I
i
T
8s i
: I BEDROCK: Gray DOLOMITE
T
I
I
T
{ ~r
90 r
1
-
L
u —
:95 End {of Béring| at }93.0 [Feet
; _ DRIIULING|{AND MONITORING {WELL [ENSTALLATION NOTES FOR G-132D & G-132DD:
0
‘ —
& Ori drilled an{l sampled by rotary method
F] - usi ert a depth of 73'. A second
z — hol to the NW|by the same method to a depth
=100 —— of reampd with an 8" bit. 4" solid PVC
- ] ris in epch hple. Cement grout with bentonite
w was ough drill rod flowergd to the bottom of the
g ] hol T Spe.c pllis inside ¢ _.ttom of PVC
= - pip ut. terralloving several days for -
] - gro were pdvanted deeper into rock with a
O05 33 le (ih rock) and casing for each well was
- flu . A pteel]protector pipe was concreted
_ intd 1.
— G-1] welll: 73'
hole:| 83"
||oj G-1] welll: 83'
_ W hole:| 93°'
118 ——ed
— . ) .
<Approximate wnconfined compressic
= strength based on messurements w
- a calibrated pocket penetrometer.
120

-~ s

o
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PROJECT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, TILLINOIS

cuent _ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELIYN, 11
BORING ___G-133 DATE STARTED __4-9-85 __ DATE COMPLETED _4-16-85*% ;o5 21,28¢

** Date of well completion

I

DISTANCE BELOW SURFACE IN FEET

ELEVATIONS WATER TABLE
GROUND SURFACE 706.0 AT END OF BORING
END OF BORING 633.0 - 24 HOURS
z§ . SHEET 1 OF 3
2 OISAMPLE '
. E fno lryee] ™ wec | a,| Yory|oEPTHIELEV. SOIL DESCRIPTIONS
/ 1 |ss 19 P0'7 2.5% FILL: Brown to dark brown silt:
) CLAY, little sand and
& "', 22 ss |28 14.7 2.5 L7Q3-5--1 gravel, moist (cL)
- A
&_? 3 |ss |42
—ry!
#Y PERE:
_T:i‘{: Firm to very dense brown fine
— to coarse SAND and small to
___.&-’; 5 {ss 43 medium GRAVEL mixed with a
o oo, _ little brown clay between 2.5'
___;go:- 6 {ss |ss 255;: moist to saturated at
e -
— 7 1ss |57 (sP)
Tﬁm‘
Y ¢
b 8 {SS |35
.I5—-G"’9.'o
—hed 16.2 89.8
~55Vl 9 |ss |35
0.
S
—X2riVEno 1ss |26
20—1t5%. . Firm to very dense brown and
__,';),:v 1 1lss |25 gray fine to coarse SAND and
A small gravel, saturated
B ke (SP)
¥ 2 |ss |27
L2
—Jo2 s [ss poss
25—y
. s 26.0 [680.2
. 4 |SS |37 Dense to very dense gray medi
o to coarse SAND and small to
5 s i{ss |s2 large GRAVEL, occasional cobb
%0 ‘ 20.2 l675 g little to some silt and clay
Vi |ss |46 AP (Sp-GP)
= Dense brownish gray firm SAND
: A liceld saturated (SM
LR 78|55 |4 33.2|672.8 e silc, saturared (5
%1 Dense to very dense gray silt
35— 108 8 {Ss |48 SAND, little gravel, satura’
‘f&L 36.0670.0 (sH)
—43; 9 |ss |71 Very dense gray sandy ST
Mty i . )
LA o lss kose little gravel trac%,c
—.L
40
91 TESTING SERVICE CORPORATION
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proJecT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
cLient_ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.

BORING _ G-133 _ pave sTarTep.__4-9-85  pate compLETED_4-16-85** 54 21,288
*
Date gfzsi%iloucsompletion WATER TABLE
GROUND SURFACE 706.0 AT END OF BORING
END OF BORING 633.0 24 HOURS
> LOCATION: 614.5 S WHILE DRILLING: -12.5 Feet
2y 2089.7 W SHEET 2 of 7 _
[+]
20 el IR BT R b’omr OEPTH|ELEV. SOIL DESCRIPTIONS
40 e ] Rk
aian 1g| S8 100/}0" 40.8665.2 Very dense gray sandy SILT,
™ . little gravel, trace clay,
LYM22 | ss |50/ moist - (ML)
=
45 JT
I
- L
-
— ~
50 |
1
1
—T
- BEDROCK: Gray DOLOMITE
- 33 —
[
e T
r T
[ ]
8 -
3 —1
3 60 1
[ 1
‘e I
@
] —
g 1
2 -
8
65—
1
I
I
1
1
-
70—
-
T
) S
75 — End|of Bpring | at |73.Q Feet
- . |
- *Approximate wnconfined compressio
- strength based on messsrements wi
- 8 calibrated pocket penetrometer.
80

TESTING SERYICE CORPORATION



PROJECT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS

cuignt _ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, TI.

@ominG __ G-133 DATE STARTED _ 4-9-85 _ DATE COMPLETED 4-16-85%* ,0g 21,238
*%* Date of well completion
ELEVATIONS WATER TABLE
SROUND BURFACE 706.0 AT END OF BORING
END OF BORING 633.0 24 HOURS -
LOCATION: 614.5 S WHMLE DRILUNG ——12.5 Feet
§ : 2089.7 W SHEET 3 OF 3 .
o i;%—;‘;"? n | we| o, Your joermi|eLey. SOIL DESCRIPTIONS
DRILLING AND{ MONITORING WELI] INSTRLLATION NOTES:
Oge Wéil-;gLealled in Outwish Makerial
85 G-13BS: PBorelole sz re4ned th 8" rotary bit using Revert.
The pottofn of {the 1(' PV{ screpn was installed at 21.0’.
Gravpl pakked |[from }21.0' to -P.0 feet. The annular space

was peal wijh benfonite pellets from -9.0 feet to -3.0 feet.
A stpel pkotedtor c3dsing pas cpncreted into place over the PVC
well} casihg. -

L
——t
—
———
anam—
—
——
—
—
90-—-
—
——y
o
—
mm—
——
——
——
e

DISTANCE BELOW SURFACE (N FEET

Two We led ig Bedrock
Orig hole{samplied and drilled by rotary method using
Reve /4" bit. second hole was drilled by the same
meth holes [were reamed with an 8" bit to the desired
99 dept rise|pipe pas ipstalled in each hole. Cement
grou tonit¢ was jpumped through the drill rod lowered
to t of th¢ bord hole. The entire annular space
plus e lowgr pontion pf the PVC pipe was filled with
grou allowince df several days for the grout to set,
the advajced deeper] into rock with a 3 3/4" core
100 —— barr pen hdle (fn rock) and the casing for each
well hed th cllean Water. A steel protector casing
] was into glace pver pach well.
- c}1330}
= 1). | Botthm of 8" hqle ard PV{ Casing: 43'
10 S
2). Bo::Fm of uncaged open hojle: 53!
-J G1133DD:
7 1). |Bottpm of 8" hqle ajz PVQ casing: 53’
HO —i 2). | Botthbm of uncaged open hofle: 73’
115~
120
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pROJECT BLACKWELL FOREST PRESERVE:

DU PAGE COUNTY, ILLINOIS

cLieNt _FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2319, GLEN ELLYN, IL.
BORING ___ G-134 DATE STARTED _4-11-85  opaTE compieTeD 4-17-85 408 _ 21,288
ELEVATIONS WATER TABLE
GROUND SURFACE 725.8 AT END OF BORING
END OF BORING 654.8 24 HOURS
zs 310.1 E SHEET 1 of 3
-]
SErooEt N | we | o, [ YoRv|oePTH|ELEV. SOIL DESCRIPTIONS
o .
i -3 §22- ILL: Black clayey TOPSOIL,
°6' 1(ss| 26 8;—? gi F little sand
p FILL: Dark brown silty CLAY
8. ’
g 2185 30 little sand and gravel,
-3 :u moist (CL)
S— oA 3| ss j100 FILL: Brown fine to coarse SAN
0 and small to large GRAVE
jb‘ " 4 | ss | 78 mixed with brown silty
.'ﬂ; 7.5 y18.3 1 clay, moist (sc)
-1 '-' 4 " -
_F 59- 5| ss 30/5 y FILL: Brown fine to coarse -V
' 13 and small to medium GRAV
O—Txa M 6 | ss 074" little clay, moist (SC)
—v‘. !\'
—paX 12.8 p13.0
o —- 7: §s | 53 14.3%.5% - Very tough to hard browm silty
. (% 14.0 §11.8 CLAY, little sand and gravel,
Z 15—V 8 | ss | &5 [11.64.5+ | moisc (cL)
w [} A 11.4% .5+% Bard gray silty CLAY, trace
§ j [y 93 SS | 4317 % - 17.5 bos.3 sand and gravel, moist (CL)
g N 17.8 j708.0 Dense gray fine to coarse SAN]
¢ and small to large GRAVEL,
Z . 19.5 [706.3 saturated (SW)
g 20— T [\fo | ss | 31f27.9[4.0n | BouLDER
@ ' Hard gray silty CLAY, trace
o ] A\ 11 { ss 46 {18.6 [3.75¢ sand and gravel, moist (C
z — :
L
" _{'/- 12| ss| 29
F3 (1 24.8 [701.0
25— L Very dense brownish-gray SILT
| 3| ss| 69 little sand, little clay,
1L saturated (ML)
—V Very tough to hard gray very
{f : 29.5 F96.3 silty CLAY, little sand and
w S 5110.4 |3.75¢% * * -
30 3 518 9 "L gravel, moist (CL-ML)
VY
2 6| ss| 45 Dense to very dense gray clay
Y SAND and GRAVEL, moist to
v 71 ss | 90 saturated (sC)
3 8| ss| s0f2.6
) 36.5 $89.3 .
Very tough to hard gray silty
A 9| SS | 64117.33.5% CLAY, trace sand and gravel,
v moist (cL)
. 0] SS 52 [16.6 |4.5* :
40
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Distonce Below Surface In Feet

.

proJect BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
cLienT__FOREST PRESERVE DISTRIAT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.

BORING ____G-134 DATE STARTED__4-11-85  paTE comPLETED__4-17-85 ,0p _21,288
ELEYATIONS WATER TABLE
GROUND SURFACE 725.8 AT END OF BORING
END OF BORING 654.8 24 HOURS
> LOCATION: 661.3 N WHILE DRILLING: -24.96 Feet
> ET 2 of 3
2ol sawPLE Ll W we | @ komr DEPTH|ELEV SOIL DESCRIPTIONS
Y eINO.TYPE v )
0] SS | 52 N6.6 K.5% Very tough to hard gray silty
M oss | oso 19.5 P.25% 41.5 684.3 CLAY, trace sand and gravel,
B - - _ 1 moist (CL)
21S8S| 50 Very dense gray fine to coarse
SAND and GRAVEL, saturated
.144.5 |681.3 ’
-3 il (SW-GW)
A 3 1SS 80 f10.1
91 o
jf- 4| ss! 83jo.s
1 Very tough to hard gray silty
so WHVIEs | ss | 89 k1.7 k.5 CLAY, little sand and gravel,
." moist (cL) :
A rVlke | ss | 94 R0.6 [4.5%
]x .
—v"/. 7 1SS | 69 p2.0 {3.75%
55— v
_4; g | ss| 78 4.5 J2.754
e 56.8 [669.0F
_FHAtdm2s [ Ss | 53 1.3 Very dense brownish-gray SILT,
- ff. little sand, saturated (ML)
FIAYI30 | ss | 78
S0 ax 60.8 [665.0 -
TEEC Very dense brownish-gray fine t
‘“'.7,%';& 3L ssy 73 medium SAND, little silte,
“P-K-"'\" 6300 662-8L_l iaiurated (SH) .
_r‘yc 32 | SS | 54 p2.5 l4.5* Hard gray silty CLAY, trace
y - - 65.0 [660.8 sand and gravel, moist (CL)
S HIXM34 ss posa . >
—-.‘)/. B 11~2 300 .
'Y Very dense gray clayey SILT,
Kg“ 34 | 851 50 little sand, moist to saturated
Tl : o)
Tl lSml3s | ss| s6 ﬁz.a .
70— M
12 71.0 (654.8
r .
——11 ¢ I
=
75 —r— BEDROCK: Gray DOLOMITE
1 [ 4
]1 " -Approximate unconfined compress:
B strength based on meassrements
T s calibrated pocket penetrometer.
8O
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proJecT BLACKWELL FOREST PRESERVE:

DU

PAGCE COUNTY, ILLINOIS

CLIENT FOREST PRESERVE DISTRICT OF DU PAGE CO., P. 0. BOX 2339, GLEN ELLYN, IL.
poming ___ G-134 DATE STARTED _4-11-85  pate compLeTep _4-17-85 ,0p 21,288
ELEVATIONS WATER TABLE
GROUND SURFACE 725.8 AT END OF BORING
END OF BORING 654.8 24 HOURS
: LOCATION: 661.3 N WHILE DRILLING ___ ~24-96 Feet
2w 310.1 E SHEET 3 OF 3
g E[sawrir n | wel| o, | ¥orv|oermilecev SOIL DESCRIPTIONS
80 — = E{NO. [TYPE v -
|
|
83 U T
ik T
oy 1
T
1 ¢ ~
90
i}
I
- 1
w
g L BEDROCK: Gray DOLOMITE
Z9s -
g T
&
s
® - I
P g 1
L)
<7 groo—1h
= =
w i |
(%3
= —_—
E T
S0l
) 8
1
I
r o
7 End pf Bdring| at |-108.p Feet
1o
DRTILLING JAND l&ONIT RING WELL JI‘NSTAILATION NOTES FOR G-134D:
— Origlinal {piloq holp drillled agd sagpled by rotary method and reamed
— withl an §" rofary bit anH Revert tq a depth of 73.5'. 4" PVC solid
riselr pife wad insfalled| to 73.5'. | Cement grout with bentonite was
] pumped tHrougl drill rod| lowefed td the bottom of the hole. The entir
13— annular dpace [plus| inside of potton of PVC was filled with grout. Aft,
-— alloping |several dhys fof the|grouf to set, the hole was extended usin
— a 3 B/4" |bit 34nd Rpvert.] The|open|hole was flushed with clean water.
— A stkel frotedtor pipe whs inftalldd and concreted over the well at
the purfdce. .
= 1). PBottdm of [casefl holel: 73.3' 2). Bottom of open hole: 103.5
120
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Distonce Below Surface in Feet

PROJECT BLACKWELL FOREST PRESERVE:

DU PAGE COUNTY, ILLINOIS

CLIENT FOREST PRESERVE DISTRICT OF DU PAGE CO., P. 0. BOX 2339, GLEN ELLYN, IL.

BORING G-135 DATE STARTED 4~11-85

** Date of well completion

ELEVATIONS
GROUND SURFACE 71%9.0

END OF BORING 637.0

552

LOCATIONS: l878. 6N

OATE COMPLETED 4-17-85** ,0g 21,288

WATER TABLE
AT ENO OF BORING
24 HOURS
WHILE DRILLING

=13.0 Feet

SIIEZT 1 OF 3

LENGTH
RECOVERY

3w
N| wec o,}oa

SAMPLE
6 NO. ITYPE Y{DEPTH[ELEY. SOIL DESCRIPTIONS
1.0[718.0 FILL -~ Dark brown silty CLAY,
a * . 'L ' some sand & gravel (CL)
[ 1b |Ss |29
a Firm grayish-brown fine to coarse
b Iss |16 SAND and small to medium GRAVEL,
moist to wet at 13.0' (SW/GW);
&P a sandy silt layers from 13.5' to
-4 3b {SS |17 14.5'; 3" seam of brown silty
— ]
-J:.:,- y a clay at 14.7
sayY14b | 88 117
i MRS
10— 22 a
g Eysb | ss | 18
Si=\l .2
" ‘5.3';;; 6b|ss |17
.':_‘\:_ a
15 LEANN e | 58 |17 15.0[704.0
;%’. a 15.3 Very tough to hard gray silty
L \Mep fss 13 i5.6 CLAY, trace sand and gravel,
"‘p/ ! a 18.8 moist (cL)
].a; 9b{sSs {22 (18.3
V4! . 117.7 .
T H
20 L‘/‘ 100 S8 115 {13.4 20.0599.0 — Layers ol very tough Drownish-gray
—V}VH very silty CLAY (CL); very tough t
- ’ 11.7 hard gray silty CLAY (CL) and firx
-/.;,4 11W SS | 24 [15.6 23.0696.0 brownish-gray clayey SILT (ML);
j//fa 18.8 ) trace sand and gravel, moist
25__2/‘ 12y s 29 igi Hard to very tough gray silty
A 7.8 CLAY, trace sand and gravel,
—uaJ 134 Ss | 30 [17. soist ceLy
L 4 bd p
19.1
/ . 1.0
14 144 SS | 77 |13.8 28.069 - Layers of very dense gray clayey
-/A | SILT im. and hard gray very silty
30_3 ) 7 10.2 . CLAY (CL); trace sand and rawelé
ﬂf“{ 151i ss | 63 {13.3 {4.5+ moist; 4" seam of sandy silt @ 28.
:j A 16 | ss Joo/11c.9
_‘_vo’p'-.- . 3__4‘3 ka"’“"rVery dengse gray fine to coarse
3 &ENE 171 Ss 63 "
% .|. SAND and. small GRAVEL, little
—V};?*] . - |-- .8llt, saturated (SP)
Linh 18| ss | 58 !
-J.v:b : 37.3 p8l1.7 —rVery dense gray sandy SILT, some
A gravel, occasional cobbles or
. 1 19} ss | 92 ) | .boulders, trace clay, moist QL)
40- “FESTING SERVICE CORPORATION '



Distance Below Surface in Feet

proJecT BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS

FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.

CLIENT
BORING ____G=135 DATE STARTED _4-11-85  DATE COMPLETED 4-17-85** ,5p 21,288
*k
Date of vehbagorpietion WATER TABLE
GROUND SURFACE 719.0 AT END OF BORING
END OF BORING 637.0 24 HOURS
> LOCATIONS: 878.6 N WHILE DRILLING: -13.0 Feet
zu 1552.3 W SHEET 2 of 3
29| SAMPLE
W DEPTHIELEYV.
iy N wC | Q, kDRY SOIL DESCRIPTIONS
40 od 2 NO. ’TYPE
4B 201ss |57 ] 8.6 Very dense gray sandy SILT,
:\ some gravel, occasional cobbles
i or boulders, some sand, moist
— #
45 ] 22 | ss {78/1110.0

T 23 | ss hoos|11.3

- 10" 47.8 $71.7

_ . BOULDER

X2 48.5 B70.5 —

4 24 [ ss [so/s' -
S0—1h4 .

- b L Lc:

{1 2 SS Very dense brownish-gray very
=143+ > lg% . fine sandy SILT, saturated °
Tt 26 }ss p5/6' (ML)

27 | ss oo/
51/3" 56.0 p63.0
28 | ss hoo/4" Very dense gray sandy SILT,
/ some gravel, moist (ML)
29 | SS 300/:" - 159.5 p59.5
BOULvex
- 66.5 p52.5
t; Very dense gray sandy SILT,
o some gravel, moist (ML)
L 69.5 [49.5

75

BEDROCK: Gray DOLOMITE

80

TESTING SERYICE CORPORATION
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PRoJECT BLACKWELL FOREST PRESERVE:
FOREST PRESERVE DISTRICT OF DU PAGE CO., P, O. BOX 2339, GLEN ELLYN, TIL.

OATE STARTED _4-11-85

CLIENT
BSORING

DU PAGE COUNTY, ILLINOTYS

G-135

** Date of well completion

DATE COMPLETED _4-17-85%% 508 21,288

ELEVATIONS WATER TABLE
SROUND SURFACE 719.0 AT END OF BORING
END OF DORING 637.0 24 HOURS
¢ LOCATIONS: 878.6 N WHILE DRILLING -13.0 Feet
is 1552.3 W _SHEET 3 OF 3 .
ClSAMPLE I
“ E ¥ mere] ™ | "¢ ] ou | Your jpermijeev. SOIL DESCRIPTIONS
LrJ BEDROCK: Gray DOLOMITE
-1 End pf Bdring| at |-82.0]|Feet
85 ———rs
— DRILLING JAND NONITDRING NELL INSTAILATION NOTES:
— One] Well Insqallefl in Bpdrock - G4135:
. Due{ to the ndarneps of $-135|to G4119, the boring log for G-119
- was| utilized |for the fifst 31.0 fdet of this boring log. Sampling
90 == at khis [locagion tesumel at & depgh of 32 feet.” The boring was
ma using a|3 3/4" rothry bjt and "Revert” drilling mud. The pilot
] holle wag rearjed uping ah 8" fotary bit and "Revert" to a depth of
- | 72.0 fedt. " PVC riser pip¢ was (installed in the bore hole.
w Cement grout |with|bentohite yas pymped through the drill rod which
- - wag lowdred go thﬁ bottpm of {the Jore hole. The entire annular
Z95 space, flus the ifside fower{portion of the PVC was filled with
v -— grout. JAfte allrw:lng he gtout §o set for several days, the
g - holle wad advinced| deepef int¢ rocH with a d 3/4" rotary bit and
g Reviert fo a depthjof 8200 fe¢t. The open hole (in rock) and the
L = Pvq well casing wpre fllushed]|with|clean water. A steel protector
- cading 4yas cdncrefed info plice ofer the well.
&100— ‘
L a—
- ~
-
s
2 a—
B0
110
11 et
—
: .-Apptuimate snconfined compressio
sttength based on measvrements wj
- a calibrated pocket penetrometer.
120
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DISTANCE BELOW SURFACE IN FEET

PROJECT _BLACKWELL FOREST PRESERVE: DU PAGE COUNTY, ILLINOIS
CLIENT FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, I]

BORING G-136 DATE STARTED __4~-27-85  DATE COMPLETED _ 4-29-85** jog _ 21 2!
t 2 ]
Date of wehiygompletion WATER TABLE
GROUND SURFACE 708.6 AT END OF BORING
END OF BORING 607.6 24 HOURS
N LOCATIONS: 790.1 N WHILE DRILLING
E§ 1746.9 W SHEET 1 OF 3
2 O|SAMPLE
“ o NO.|TYPE N wC Qy KDRY DEPTH|ELEYV. SOIL ODESCRIPTIONS
= 1M ss 112 [56-2] - 0.7 07-9-] Black to dark brown clayey
_ A B 22.94.25k TOPSOIL (OH)
A Bard browm silty CLAY, trace
2| S5 |26 122.414.0% _ sand and gravel, mois; (cL)
3 ss | 25 4.5 004.1
4] ss |38
5 SS |58
-
6 Firm to very dense brown medi
Ss | 48 to coarse SAND and small to
large GRAVEL, occasional cobt
71 ss |85 damp to wet (sw/cw)
8| ss |88
9| ss |18
0| ss |24
1| SS |3
2 | ss f1/1y" —
3| ss |29
4 sS |28
51 ss p6/6"
28.5 [680.1=
Dense to very dense gray san:
6| S5 43 SILT, trace clay, little gra
moist ML)
7 SS |55
33.01675.6
8 | ss B5/1110.0 Very dense brownish gray cla
- SILT, little sand and gravel
9| ss|77 | 9.4 moist (L)
37.01671.6 =
Bard gray silty , trace
20 §S 163 11.6 4 SHF small gravel’ CObbles' woist
(cL)
21 Ss {77 . 5+L

TESTING SERVICE CORPORATION
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prROJEcT BLACKWELL FOREST PRESERVE:

DU PAGE COUNTY, ILLINOIS

cuent _ FOREST PRESERVE DISTRICT OF DU PAGE CO., P. O. BOX 2339, GLEN ELLYN, IL.
soRriNg __G-136 OATE STARTED _4-27-85  pare compieTED _4-29-85%* ,0g 21,288
** Date of well completion
ELEVATIONS WATER TABLE
GROUND SURFACE 708.6 . 5-13-85
END OF BORING 607.6 WATER LEVEL: 18.87"
: LOCATIONS: 790.1 N ELEVATION: 691.53
EE 1746.9 W SHEET 2 OF 3
gg;—%“%‘fs N | we o, B’om]ozm ELEV. SOIL DESCRIPTIONS
40 - -
22 SS | 80 (19.3 6.5+[ 4 137 CLAY
_ Hard gray silty , trace
231 SS{74 9.3 [4.5+ small gravel, cobbles, moist
(cL)
24 1 SS pO/S’
s | ss boss 45.0 $63.6
p0/5 Very dense coarse gray SAND
and small GRAVEL, COBBLES,
6 | SS poo/4" saturated (SP)
7| sS B6/6" 49.5 B59.1
Very dense gray sandy SILT,
8 | ssS poo/§" little clay, trace small
gravel, moist o)
Hy B Very dense gray fine sandy
t T '.. 0 ss 450/4“ 55.0 653.6 SILT, saturated ML)
w —4E Very dense gray SILT, little
< 13 $7.0 $51.6 sand, saturated (ML)
& TINABL | ss $0/3"
= :L L-[t ‘P d
3 TIH: Very dense gray fine sandy
2 L SILT, saturated (¢19)
"so—'h'.:".
o L 60.8 p47.8
. s N - E i
w 1
Y]
z
=
[ 4
8 6%
BEDROCK: Gray DOLOMITE
T
70
—
1.
75
In .-Appvoximltc ancon{ined compres;
strength based on messurements -
calibrated pocket penetrometer
80

TESTING SERVICE CORPORATION
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proJect BLACKWELL FOREST PRESERVE: DU PAGE

COUNTY, TLLINOIS

CLIENT FOREST PRESERVE DISTRICT OF DU PAGE

CO., P. O. BOX 2339, GLEN FLLYN, TL.

sominG ___G-136 OATE STARTED _ 4-27-85  pATE COMPLETED _4-29-85%* ;0 21,288
** Date of vefowiompletion WATER TABLE
SROUND SURFACE 708.6 AT END OF BORING
END OF BORING 607.6 24 HOURS
Ez 1746.9 W SHEET 3 OF 3
graaueitt | we | a, | Youvjoermi|ee. SOIL DESCRIPTIONS
8o 2 Z1NO I TYPE
—
L
. -
T
T
1
es -
I
T BEDROCK: Gray DOLOMITE -
920 -
r
iy =
w
4
z9s—II
)
-1 T
- T
.
- T+
groo—t
s
o _— End bf Bdring| at -101.! Fee
= —
= DRILLING ﬁN’D MONITQRING lNSTAI'LATION NOTES:
£ 0 {tnsdbite] 1n slereet - oz
80 One| Welll Installeq in BedrocR - G4136:
— Due| to the ne¢arne$s of $~136 |to G4130, the boring log for G-130 was
utijize irst 23.0 feet df the G-136 boring log. Sampling
] at this esumef at 4 depth of 23'. The boring was made by
: the] rot with § 3 3/4" bft and then reamed using an 8" bit
and| Rev pth o} 71.Q feeq. 4" PVC riser pipe was installed
1O == in fhe Cemegpt grdut th bentonite was pumped through the
-— drill r d beep lowgred flo the bottom of the bore hole. The
- entfre ce, pjus tHe ingide lower portion of the PVC was
filled Afté¢r aljowing the grout to set for several days,
= the| hol ced d¢eper [into jrock with a 3 3/4" bit to a depth
-— of 101. e oped holq in gock and the well casing were
118 e flufphed frith kcleag watef. Alstee} protector pipe was concreted into
- plake o 1.
]
120
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- —.
) PROJECT BLACKWELL FOREST PRESERVE
CLIENT FOREST PRESERVE DISTRICT OF DU PAGE COUNTY, GLEN ELLYN, ILLINOIS
BORING _ €-137 DATE STARTED __8-7-86 _ pare compLETED _ 8-7-86  jop_ 23,108
v 1010.2 ELEVATIONS WATER TABLE
GROUND SURFACE §99.7 AT END OF BORING ____~14.5 Feet
END OF BORING 645.2 24 HOURS
. WHILE DRILLING 9.5 Feet
e SHEET 1 OF 2
$ 3[SAMPLE
X Q
. SEc ezl M | we| o YoRY [oEPTH|ELEV. SOIL DESCRIPTIONS
R 128 0.3 | 699.4  Black clayey TOPSOIL, moist (OL)
g1 55 129 L3y Dark brown very sandy gravelly CLAY,
Jittle organics, moist, disturbed
2]ss 18 [17.3 .5 . (cL)
A 15.5 | -- 4.5 | 695.2
3a SS 15 20.3 B.S5* Very tough dark brown silty CLAY,
: 6.0 | 693.7}~  some sand, trace gravel, moist (CL)
o v |ss e
X L 24 Firm to dense brown fine to coarse
SAND and small to large CRAVEL,
10— little silt, wet at 9.5'  (SW)
- 6155 |34 :
s 718 |36
. w .
L
z 8|ss |w
W
-
w 91ss |21 . .
a
2 10 { sS | 38
|3 J 20 20.0 | €73.7
f - I 11 ]85 |ss
'g o V Dense to very dense gray GRAVEL
l z — 12 |ss |95 and SAND, wet (CW)
«
-
» -
l Bas_ [ 13]|ss |e
- j 1w |ss |e2
j 15 | ss | 3s
30—1'"
— 16 |ss |33
Y A lss |1 Lo 1,70 —
- B 20,1 |2.0% 335 | 666.2 Very tough gray silty CLAY, little
35.0 | 665.7 sand, trace gravel, moist (CL)
35—g08 18 |ss |78 Very dinse gray GRAVEL and SAND, wet
Cw)
5 : wg ss |32 ﬁ? .S+ 36.5 | 663.2 Hard gray silty C*‘-AY, }i:tlzct? some
' Y . s nois
— v 38.0 661.7 sand, trace gravel,
e 20 SS 155/9" ’ VQl'y dense gray cl]yey SAND and
40— = 39.5 | 660.2}n____ CRAVEL, wet (CC/SC)

TFSTING SERVICE CORPORATION
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DISTANCE' BELOW SURFACE IN FEET
o
(o]

[ J
il

-y
o

BEEREREE

—

PROJECT BLACKWELL FOREST PRESERVE

MONITQRING VELL INSTALLA]

1ON NQTES

1). " Sctedule pvC

2). |4" Schedule pvC

3). |"Bestl #4930 sand p{

4). |Bentopite Peljlets:

5). {Volcljy CGrout:

6). |6" Protector casing
over gell

riser
ck:

concleted §

#10 slot schen:

h placeg

CLIENT FOREST PRESERVE DISTRICT OF DU PACE COUNTY, CLEN ELLYN, ILLINOIS
BORING C-137 DATE STARTED __8-7-86  DATE COMPLETED __ 8-7-86 JOB 23,108
S: 1723.6
¥: 1010.2 ELEVATIONS WATER TABLE
GROUND SURFACE 99.7 AT END OF BORING ___~14.5 Feet
END OF BORING §45.2 24 HOURS
- WHILE DRILLING 9.5 Feet
ze SHEET 2 OF 2
EE#‘"LE N | we |o, [SoRY|oerm|ELev. SOIL DESCRIPTIONS
S #/no. |TvPE v .
21 SS 95 Very dense yellow-gray fine to coarse
SAND and small to large CRAVEL, trace
silt and clay, wet (CW)
22 SS 55
231 SS fessio
45.5 |654.2
BEDROCK: Light gray to brown DOLOMITE,
r micritic, occasional silt
partings, trace stylolit
—L moderate to high porositysy
T fractured from 47,.5'- 48.3'
vertical fracture starting
= 24 |CORE at 53.0°
i‘
— |
&
= End qf Boring at [54.5[Feet * Approximate unconfined compression
- strength based on measurements with
-— a calibrated pocket penetrometer.

43.5 - 53,5

N
+2.0 - 83,5
42.5 - 54.5'
40.0 - 42,5
2.5 - 2.5

80

91

TESTING SERVICE CORPORATION
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PROJECT BLACKWELL FOREST PRESERVE

CLIENT FOREST PRESERVE DISTRICT OF DU PACE COUNTY, GLEN ELLYN, ILLINOIS
BORING G-138 ._ DATE STARTED __ 8-13-86  DATE COMPLETED _8-14-86 Jop _23,108
S: 254.5
wW:  2249.2 ELEVATIONS WATER TABLE
GROUND SURFACE 706.6 AT END OF BORING
END OF BORING 6501 24 HOURS
. WHILE DRILLING 716.0 Feet
] SHEET 1 OF 2
® 0
= OISAMPLE | wc| a,| Yory losm ELEV. SOIL DESCRIPTIONS
o -~ &{NO. ITYPE
' Cark dbrown silty TOPSQIL, little sand
1]ss |13 e some roots, damp (OL) ’
2.0 |704.86
21]S8S 17 [21.6 Firm brown 3ilty SAND and CRAVEL, moist
3.3 |703.3 clay binder (CC)
A s 9 ' Loose to firm brown fine to medium
B SAND, little clay binder, damp (SP)
& | SS 18
A 8.0 {698.6
0 o- L I 3s
10 )-/-, Dense brown fine to medium grained
':'.r'\‘ SAND with GRAVEL, damp; 0.2' brown
0.~ 6 | SS 47 sand clay seam at 10.3', damp (SP)
Y 7]ss |35
_ﬁ ?.l
152070, 8 1]Ss 37
Y ]
s 16.0 1690.6
9 1SS k13
Firm to very dense brown silty SAND
10 { 8§ 24 . and GRAVEL, wet (Cw/SW)
11 ] §S 15
12 | SS 13
29 13 ]ss |17
1% | 8§ 18
15A ss |&
8 29.5 le77.1
w_
—— 16 | SS 23 Firm gray sandy GRAVEL, wet (CW)
— 32.0 PGH.S
»
— 17 | SS 63 8.8
Dense gray clayey SILT, some sand,
_'1. trace gravel, damp to moist, very
35— 18 § SS 33 8.8 woist from 44,0 - 46.0' (ML)
— 19 | s§ 37 9.1
20 | 8S 81 10,2
40

TESTING SERVICE CORPORATION
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PROJECT BLACKWELL FOREST PRESERVE

CLIENT FOREST PRESRVE DISTRICT OF DU PAGE COUNTY, CLEN ELLYN, I1LLINOIS
BORING c-138 DATE STARTED __8-13-86 DATE COMPLETED __ 8-14-86  ,0p_23,108
S: 254.5
W: 2249.2 ELEVATIONS WATER TABLE
GROUND SURFACE 706.6 AT END OF BORING
END OF BORING 650.1 24 HOURS
mLE leus -16.0 Feet
E% SHEET 2 OF 2
ECISAMPLE 1 v | we la, |Yorv |oErmELEV. SOIL DESCRIPTIONS
40 - &|NO. |TYPE
o 21] SS 33 110.1
s Dense gray clayey SILT, some sand,
pu— i trace gravel, damp to moist, very
p— D 22 (3 A8 12.0 moist from &4.0 - 46.0' (ML)
45— 23] ss | 16 | 1.5
: 46.0 {660.6
. ' BEDROCK: Fractured to #8.0' light sy
to light brown DOLOMITE, _/
- micritic, massive, occasional
silt partings, high porosity,
80 occasional fractures, trace
] 24| CORE f1lite at 56.5'
1
="
- -
] t
w T
- I
Z ss
L ——
Q .-
z -
2 — End df Boring at }56.5 [Feet )
4 * Approximate unconfined compression
8 - strength based on measurements with
o4 8 calibrated pocket penetrometer.
w60~
o —
'3 - MON1TORING [WELL INSTALLATION NOTES )
- — 1). | 4" Sghedule to Pvq #10 [screen 4.0 - S4.0°
o — 2). | & S¢hedule B0 PVQ rises: +2.0 - 44.0'
L es— 3). | "Best" #490 | sand Jpack: 43.5 - 56.5'
’ — 4). | Bentdnite Pejlets; 41.0 - 43,5
_ 5). | verelay crouf: 2.5 - A1.0°
— 6). | 6" pgotector] casing condreted
in place ovel well
70—
78—
80

TooTING fCQVICE AARDPORATION
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PROVECT BLACKWELL FOREST PRESERVE
CLIENT FOREST PRESRVE DISTRICT OF DU PACE COUNTY, CLEN ELLYN, ILLINOIS
BORING ___ C-139 DATE STARTED __8-18-86 DATE COMPLETED _8-19-86 Joa 23,108
N: 5a0.
w: 2512 : ELEVATIONS WATER TABLE
GROUND SURFACE 700.1 AT ENO OF BORING ____~14.0 Feet
END OF BORING 6136 24 HOURS
. WHILE DRILLING T 7.5 Feet
] SHEET 1 OF 2
2 O|SAMPLE
x 0
wC A l DESCRIPTIONS
. & 8o Trvee] M o, | Yory joePTH|ELEV. soiL
1: ss 25 1::9 1.4 l698.7 Black clayey TOPSOIL, moist (OL)
AMH
Aol 21ss Sh Firm to very dense Yight brown CRAVEL
off] and SAND, 1ittle siit, damp (CW)
A
- ¥ 3|ss |28
. Vi !’
¥ ’: 1 A
2 —'..',.' g| S5 |8 7.5 |692.6
=25 BERE
0 -y o Firm to very dense gray SAND and
' A CRAVEL, wet (CW/SW)
_E;'.' i 6 |Ss a8 NOTE: 3" Black sand seam at 9.3°,
_1 o.’?i strange odor
Pt
W 1. 7]|ss |96
- a4 —13'.;
z is—7 Xl s |ss |2
w —.l /) "
O X
A - .-
= A 17.0 leszan
& / 98 SS 30 17.3 .s*‘.
2 — Very tough to hard gray silty CLAY,
L A" y 18.0 B.o® little sand, silt partin gs, moist (Cl
3 - 10f)ss |30 [29 F:0 o5 e i
b 9 80.6
. . . Firm brownish gray fine sandy SILT
920 Ry 20.0 1680.1 l trace clay, moist (ML) ’
- 1z LRI 2% Firm gray fine to medfum SAND, wet (Si
W T 22.0 |678.1
z . 4 12 | s  [66/10'10.4 h.Sew Hard gray silty CLAY, little sand, tr:
< 1 gravel, moist (CL)
- P 25.0 fG76.1
8 28 40
E T/',i 13 §ss L Very dense (hard) gray very clayey
— ‘J{ SILTS, very silty CLAY, some sand,
1 L occasional s{l1t and sand seams, damp
—'12&‘? 14 1SS |58 [14.9 NS4 to moist, reddish hue to 26.0'
-y : . 28.0 rs7z.1 - » (CL/ML)
12.
—-/fva 15 ]ss s 2 Dense brownish gray clayey SILT,
30 ,1': A trace sand and gravel, moist (ML)
/ : s {3 |23 1., 31.0 e69.1.
—1 Tough to hard gray silty CLAY, little
N A 17 ]ss |40 [11.9 h.S+* sand, some gravel, moist (CL)
) A
35— 18 | SS 29 |[12.8 ﬁ.o*
(]
— \
— 19 | SS 33 [18.5 §.0*
j- ) 20Alss |sg [16.5 p.25¢ 39.2 k60.9 J Very dense bromnish gray sandy SILT,
<0 g 8 - ~ trace clay, damp (ML)

Ll T N Y TN NAR AAAAMm ATITAL
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DISTANCE' BELOW SURFACE IN FEET
o
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PROJECT BLACKWELL FOREST PRESERVE
FOREST PRESERVE DISTRICT OF DU PACE COUNTY, CLEN ELLYN, ILLINOIS
BORING __ G-139 DATE STARTED __8-18-86 DATE COMPLETED __3-19-86 40g_23.108
540.3
W: 2512.8 ELEVATIONS WATER TABLE
GROUND SURFACE AT END OF BORING ____ 140 Feet
END OF BORING 24 HOURS
. WHILE DRILLING = 7.5 Feet
EE SHEET 2 OF 2
= OLSAMPLE a’
A ol SCRIPTION
33&0. ek ORY |DEPTH{ELEY. soiL OE ONS
Dense gray clayey SILT, trace sand and
/ 2 a7 . gravel, moist (ML)
>t 42.0 {658.1
L A ss . Tough gray sﬂty.CLAY, little sand,
f ( 228 0.7 |ese.n trace gravel, moist (CL)
1 Very dense gray silty very fine SAND,
4 23 | s [82/109 wet (SM
‘ 46.0 | 654.1
4 2% | SS |50/3" Very dense clayey SILT and SAND, sowme
§ §7.5 1652.6 b— gravel, damp to moist (ML/SC)
g
BEDROCK: Light gray DOLOMITE, micritic
occasional silt partings, tra
L stylolites, massive, moderate
I porosity, fractured from
51.0' - 51.5'; fracture has
25 |CORE secondary recrystallization
i -
=1
—l
- ® Approximate unconfined compression
- End ¢t Bor Feet strength based on measurements wit
3 calibrated pocket penetrometer.
- MON1 TORING TION BOTES
- 1). [4" Scf #10 §creen: 45.5 -~ 55.5°' -
- 2). (4" Sc { risef: +2.5 ~ 45.5'
— 3). ["Best} ek #3.5 - 56.5'
— &4). |Bento See Report
- 5). |volcl 2.5 - M3.5°
6). f6" Pr concteted
-1 in pl




ct LEACHATE MONITORING WELLS, BLACKWELL FOREST PRESERVE, DUPAGE COUNTY, ILL.

PROJE
cLiENT__FOREST PRESERVE DIST. OF DUPAGE CO., P.O. BOX 2339, GLEN ELLYN, ILL.
soring V-1 DATE STARTED_ 5-14-82  paTE cOMPLETED_S5-17-82  ,o5 18,766
ELEVATIONS WATER TABLE
GROUND SURFACE 738.9 AT END OF BORING =_1.0 FFET
END OF BORING 718.9 24 HOURS
> WHILE DRILLING -10.0 FEET
£s
SOl samPLE
Bol o rype| N WC | Q, BORY|bEPTH]ELEY. SOIL DESCRIPTIONS
o ’s - 4 K .
vl FILL - Dark brown silty sandy CLAY
y 1.5 737.&-1 trace small gravel, damp (CLS
L dd p—
—fé:‘ FILL - Gray silty CLAY, some gravel
_,Z/ moist (CL)
s apa 4.5 1734.4
—// FILL - Brown silty sandy CLAY, trac
-1 /V small gravel, moist (CL)
L A4 7.0 [731.
R FILL -~ Brown coarse SAND and small
. ) 9.0 1729 to large GRAVEL (SW-GW) .
) 7 - 1ty CLAY 1
2 10 b/'ﬂ 10.0 [728.4y P ~ BEaVar TmelaE ™ tcf*e" =
&
f REFUSE - METAL, WOOD, PAPER, GLASS,
) misc. MATERIAL -
15 00 1
i 1O
> |
£
o
.§ Wt )
A 78
.3 20
-° —
[ 4
@ - End of Torin; at —20.0 Feet
U —
5
- . NOTES: |Bottpm of plastiic sqreen:| 18.%'
25 Top pf plastic jscreqn: 1B.5'
- Slotped PVC pife frgm 13.p' to|3.5'
-— Gravgl bagkfill to §'
- Bentpnite jpelldts ffom 6'| to &)
Backfill aove [bentgnite
30—
35—
40

TESTING SERVICE CORPORATION
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PRO.gcy_ BLACKWELL FOREST PRESERVE

CLIENT___FOREST PRESERVE DIST. OF DU PAGE CO., P. 0. 2339, GLEN ELLYN, ILLINOIS
soring SV-11 oaTe stantep 8-6-84 oate cowrreten _5-8-84 o, 20,530
BLEVATIONS WATER TABLE
GROUND SURFACE 808.9 AT END OF BORING
END OF BORING 713.9 24 MOURS
> LOCATION: 4 + 79 N WHILE ORiLLING____—84.0 Feet
zy 12+ 92 W SHEET 1 OF 3
o0 [
oot | n | we [ o, orvfoermilecev. SOIL DESCRIPTIONS
FILL: Brown silty CLAY, some
gravel, little sand
(cL)
7.01801.9
FILL: Gray silty CLAY, little
gravel, trace sand, a
few cobbles
(cL)
20.0 {788.9
FILL: Gray SILT, little sand,
trace gravel
ML
ss | 12 )
26.0 [782.9
FILL: Grayish-brown very silty
SS | 31)12.6 CLAY, trace sand and
gravel
(CL-ML)
13.3
Ss | 56
- 34.5(774.4
FILL: Brown fine to coarse SAND
and small to large GRAVEL,
a few cobbles, trace clay
above 37'
ss p7/6' - (Sw-GW)

TESTING SERVICE CORPORATION ...\~ 1 0c CONTINUED



Distance Betow Surface in Fest

pro.gct BLACKWELL FOREST PRESERVE
CLIENT FOREST PRESERVE DIST. OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

soming __SV=12 oATE sTarTED_6-11-84  pave courrLeTED_6-12-84 ,0p 20,530
ELEVATIONS WATER TABLE
GROUND SURFACE 827.7 AT END OF BORING
END OF BORING ‘ 737.7 94 MOURS
» LOCATION: 2 + 20 N WHILE DRILLING -78.0 Feet
zy 11 82 W SHEET 1 OF 3
23] samPLE .
- N| wWC | Q, kDRY DEPTH{ELEV. SOIL DESCRIPTIONS
c - € NO. N"E
FILL: Brown silty CLAY, some
gravel, trace sand (CL)
3.0 %24.7
FILL: Black silty CLAY, trace
sand, gravel and organic
9.0 818.7
’
75
—
’
ﬂ
’
¢
y FILL: Gray silty CLAY, trace
sand and gravel, occasional
f cobbles (CL)
—1‘ ’
4
’
f
g
V€
4
.
. z" 1| ss |50
U A
ﬂ .
i 32.0 [795.7
i-’ FILL: Gray, brown and dark brown
‘ 2| SS |63 8.7 . silty to very silty CLAY,
; trace sand and gravel,
;- occasional cobbles
f (cL, C1-ML)
i i 3] ss |75/2]' 9.8
“ -

) CORPORATION
N TESTING SERVICE RARTNG 10G CONTINUED



proJect  BLACKWELL FOREST PRESERVE

cuLienT__ FOREST PRESERVE DIST., OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

BORING __SV~12 cont. paTE STARTED__6-11-84 __ pate compLeTED__6-12-84 08 20,530

ELEVATIONS WATER TABLE

GROUND SURFACE 827.7 AT END OF BORING
END OF BORING 737.7 24 HOURS
> WHILE DRILLING -78.0 Feet
zu SHEET 2 of 3
29 sampLE
e NO. ITYPE N wC | Q, kDRY DEPTH|ELEV. SOIL DESCRIPTIONS
40 - 4 & .
[
v/ FILL: Gray, brown and dark brown
- ¢ silty to very silty CLAY,
e 441 trace sand and gravel,
-~ 4 | ss| 724 occasional cobbles
&5— ° (CL, CL-ML)
o [
o / 47.0 [780.7
Haem L.l
e A FILL: Brown fine to coarse SAND
_.{_..;‘ s | ss |70/6]" and small to large GRAYJ
50_)"4-‘._ a few cobbles
N i
'/- 52.0 |775.7
/; FILL: Gray silty CLAY, trace
. /’/p 6 | ss | 23]1s6.0 sand and gravel (CL)
i 17
4 56.0771.7
w W W
€
> ¢
}" ss (6776
13
7 2
[ 4
e
]
o -_—
§ ss | 28
& REFUSE with occasional silty
clay layers
SS | 67
SS | 79
sS | 33

VICE CORPORATION ,
TESTING SER BORING LOG CONTINUED



erosect BLACKWELL FOREST PRESERVE

" cLient__FOREST PRESERVE DIST., OF DU PAGE CO., P. O. 2339, GLEN ELLYN, ILLINOIS

DATE compLETED _6-12-84  ,03 20,530

poriNG _SV-12 cont.. pave sTaRTED_6-11-84

. ,..v;J

com e
dy

120

ELEVATIONS WATER TASLE
GROUND SURFACE 827.7 AT END OF BORING
END OF BORING 737.7 24 HOURS
> WHILE DRILLING -78.0 Feet
zy SHEET 3 OF 3
23| sAMPLE
v 9l o, TYPE N{| wWC | Q kDRY DEPTH|ELEYV. SOIL DESCRIPTIONS
80 =—TroT T —
s
= 12 | SS @225 REFUSE with occasional silty
85 e p" 0 clay layers
= 13 |SS 59
90
- End pf Bdring lat -}90.0 Feet
= NOTEP
95 B
S S 1.] Bord hole [made|with houcmste_l.uger.
£ "] 2.| Bottom of 10'|PVC Lcreeﬁ at §7°.
[ a—
g ] 3. Sidtted }VC fﬁ'om ' tol4r'.
';00 — 4. Crdvel pick fyom bpttom{of sgreen to 45°,
2 5.]. Beqtonit¢ pellets from 45' td 40'.
‘; - 6.] Cl8y cuttings|above 40'
_5_ : 7. Stdel pretect }.ve sing|{conceted into
= pldce ovér PV{ casling.
Q05
q
110
119 — -

TESTING SERVICE CORPORATION
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ABSTRACT

Groundwater contamination by organic and inorganic chemicals is a regional and
national problem; landfills are major potential contaminant sources. In this
study of the Blackwell landfill, DuPage County, Illinois, the contaminant plume
is delineated and related to the site history and hydrogeology. Leachate
leakage 1is attributed partly to landfill construction problems. The landfill is
located partly on a sand-and-gravel aquifer and partly om thick, poorly
permeable till, all overlying an important dolomite aquifer. A roughly
concentric contaminant plume surrounds the landfill in the glacial materials. A
leachate leakage rate of between 600 and 3000 ft3/day was estimated from
infiltration and leachate-level calcuiations. The leakage 1s rapidly diluted in
the aquifer; background TDS levels are reached on site. Volatile organics have
concentrations of over 100 ppb in the aquifer close to the landfill, but
decrease rapidly away. The contaminant plume appears to have reached
equilibrium, and does not extend off site. The bedrock is probably in
continuity with the glacial aquifer; however, the traces of organics found
therein are not clearly linked to the landfill plume and may originate from
other sources. This study has generated considerable field dzta which should be

valuable in future studies.

Booth, Colin J. and Vagt, Peter J.

CHARACTERIZATION OF A LANDFILL-DERIVED CONTAMINANT PLUME IN GLACIAL AND
BEDROCK AQUIFERS, NE ILLINOIS

P.oject Completion Report, USGS Project No. G1015-05, July 1986, 92 pp.

‘Keywords: Groundwater Hydrology, Sanitary Landfills, Organic Compounds,
' Glacial Aquifers
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1. INTRODUCTION

Introduction and Objectives

This study delineates the groundwater contaminant plume from a landfill in
northeastern Illinois, and examines the hydrogeological setting and site
characteristics that control the contaminant pattern., The study is a site-
specific investigation, but also, because the site is so well-monitored and
well-documented, it serves as a reference example of a landfill in complex
glacial materials overlying bedrock aquifers.

The Roy C. Blackwell Forest Preserve, DuPage County, Illinois (Figure 1)
was a classic sequential land-use site. Originally a derelict sand-and-gravel
quarry, it was used from 1965 to 1972 as a sanitary landfill for solid waste
(while further quarrying both prepared the site and defrayed the landfill cost),
then was subsequently landscaped as a forest preserve with recreational lakes,
Monitoring wells were installed on the landfill and its perimeter, monitored,
and sampled - first by the Illinois State Geological Survey (ISGS) and later by
the DuPage County Forest Preserve District (FPD). Following the detection of
volatile organic compounds (VOC's) in certain wells in 1983, additional wells
were drilled, and further hydrogeological investigations (including our owm)
conducted. As a precaution, the swim lake was closed to the public, although no
contaminants had beén found in it.

Our objectives in this study were to (1) recomstruct the history of the
landfill operation, in order to identify those landfill factors that might have
contributed to the contaminant pattern development; (2) collate and evaluate
existing chemical and hydrologic data for the site; (3) characterize the site
geology and hydrogeology; (4) delineate the size and configuration of the

contaminant plume and determine the history of its development; (5) delineate
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the chemical variations within the plume. An ultimate objective, not
specifically included in this limited study, is to test existing contaminant-
transport numerical models on this site, for which an unusual abundance of data
is or will be available.

The principal objectives of the study were achieved and are reported here.
A large amount of data on the site geology, aquifer characteristics, groundwater
levels and chemistry, leachate levels and site hydrology has been collected or
collated in this study; only a summary is presented in this report. The
hydrologic budget for the landfill, and therefore also the calculation of
leachate production and leakage, remain uncertain estimates. However, we feel
that the characterization and interpretation of the site, its hydrogeology, and
the contamination of the glacial aquifer presented here is a well-evidenced,
substantive contribution to the understanding of landfill-derived contaminant
hydrology. Although the contaminant data for the bedrock aquifer is somewhat
ambiguous, the study has illustrated the significance of glacial-bedrock linkage

in contamination problems.

Justification and Significance of the Wor™

Groundwater resource protection is recognized as a priority concern at both
state and regional levels, as shown in policy documents such as the plan for
protecting Illinois‘groundwater (IEPA, 1986). Volatile organic compounds have
been noted as widespread pollutants. Many organics are toxic or carcinogenic.
0f the commoner sources of organic contaminants, landfills are potentially
serious because they can produce large volumes over long periods.

Although much research has receantly been undertaken into the hazards of
organic chemicals, of the methods of detecting them in groundwater, and of the

mechanisms by which they are transported, the problems are complex and there is
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a recognized need for more detailed knowledge (Mackay et al., 1985). Much
current research is being conducted by laboratory and model studies of the
transport and attenuation mechanisms, but because of the expense, time
requirements, and lack of control, detailed field studies are less common. Yet
field observations of contaminant behavior can provide valuable insights into
the processes and controls and the evaluations of concepts and models.

The Blackwell site affords an excellent opportunity to examine the behavior
of contaminants in the vicinity of a landfill in unconsolidated materials.
Numerous monitoring wells have been installed since the landfill closure in
1972; detailed stratigraphic information is available from boring logs, from
later split-spoon samples and from cores of the underlying dolomite bedrock.
Sample collection and analysis has been conducted since 1972, and since 1980
sampling for basic inorganic parameters has been carried out two to four times
annually. Since the fall of 1983, samples have been analyzed for volatile
organics (VOC's). Opportunities for pump testing, monitoring, and other
investigations are abundant. Furthermore, the site itself is a representative
case of a typical mid-western hydrogeologic environment: unconsolidated glacial

rm~*erials, both per—eable and poorly permeable, overlying a bedrock aquifer.

——
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2. HISTORY OF THE BLACKWELL LANDFILL

The most basic control of groundwater contamination is exercised by the
landfill itself: its design, construction, content, and integrity. Therefore,
the first study objective was to examine the history of the landfill--
information that, while accessible, was not available in a collated form.

The records of DuPage County FPD were examined in detail and thé results, based
on reports, memos, correspondence, etc., are reported here for the development
and design, construction, and post-construction phases. Geological and

hydrological description and results are presented in later sections.

Development and Design.

The sequential land-use Blackwell Concept was conceived by DuPage County in
the 1960's in response to several pressures: Major urban growth was projected in
the county; the Northeastern Illinois Planning Commission (NIPC) was urging
local governments to maintain open-space "green belts"; and several county
waste-disposal sites were nearing capacity and closure. DuPage County's
innovative plan was to use derelict FPD land for a solid-waste landfill and
subsequently landscape the site for a recreational park; excavation would create
lakes, defray landfill costs, and provide fill-and-cover materials.

Both the Illin&is State Geologic Survey (ISGS) and the Illinoils Sanitary
Water Board (ISWB)_expressed reservations about the site's suitability as a
landfill. K, Piskin (ISGS) listed three unfavorablé factors -~ the site's
position on the edge of the Warrenville cone of depression, the extensive
permeabie sand and gravel in the area, and the probable connection between the
recreational lakes.and the buried refuse —— and advised further geological

studies of the site's suitability. C.W. Klassen (ISWB) commented that pollution
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prevention measures should be possible. NIPC engineer J.R. Sheaffer wrote (Oct.

11, 1963) to FPD Director H.C. Johnson that the Blackwell site was particularly

unfavorable for refuse disposal because of the geologic environment and valﬁable

groundwater, and suggested that other areas of DuPage County were more
favorable.

However, the County Board of Commisioners proceeded, and requested comments
from NIPC metropolitan division on the desirability of developing Blackwell
Preserve as a nonresidential public area. NIPC Executive Director M.L. Rockwell
recommended acquiring additional land around the site to realize recreational,
flood-control, and refuse-disposal benefits.

Sheaffer, now in charge of developing an environmentally secure landfill,
recommended that:

1. The landfill should be operated for the short time of three years;

2. To meet ISGS and ISWB recommendations, the hill should be based on the
higher-level region west of the.main gravel pit;

3. Instead of the standard trench-and-fill procedure, clay berms should be
built to form above-ground "trenches";

4. Refuse should be enclosed in a series of small cells;

5. The large volume of clay needed to seal the refuse could be excavated from
the lake area, where initial test borings had indicated 25 - 40 £t of clay
till between gravel agd dolomite bedrock;

6. Runoff should be diverted and leachate should be collected in a system

constructed 300 ft west (downgradient) of the landfill;

7. The completed hill should rise to f11ll approximately 180,000 cubic yards of

air space.
DuPage County acquired over 1000 surrounding acres. Thelr consultant,

William Rose and Associates (Rose), submitted preliminary design specifications
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(October, 1966), which became the Blackwell master plan. They recommended that
the hillfill cover a 35~acre area, that a 3:1 clay refuse ratio be used, and
that the fill be built as a honeycomb of one-acre cells. Each cell would have a
14~ft clay base and a perimeter berm 8-9 ft high; it would be filled by two 3-ft
lifts separated by 6 inches of clay, and would be covered by 1% ft of clay which
would form the base of the overlying cell, offset to maximize stability. The
site would have a final 12-ft layer of compacted clay, covered by soil, and
vegetated. The Public Works Department was contracted to build the landfiil

under FPD supervision and according to the specifications in Table 1.
Table 1. Terms of Original Construction Contract for Blackwell Landfill

To coordinate their joint effort the FPD and Public Works drew up a

contract with the following construction specifications:

Berm Height 4 feet per lifec

Berm Width 11-12 feet at top

Refuse Height 3 feet per lift

Minimum Daily Cover 6 inches of clay or mixture

of clay and gravel

Floor Con;truction 2 feet of blue clay minimum,
dove-tailed into existing
blue clay

Temporary Cap 1-2 feet of sand, gravel,

| clay, or mixture

Refuse Compaction Obtained by maximum use of

site fractor crossing deposited

refuse



Construction (1965-1973).

Landfilling and lake excavation were conducted simultaneously. Clay and
aggregate excavated to form the north lobe of Silver Lake (the south had been
quarried before 1965) were used for landfill cover, while sales of aggregate
partly paid the costs of landfilling.

By 1967, the shape of the hill and the general cell layout had been
determined. Brief instructions and simple plans show such strategies as
building the southern and central cells first to maintain drainage and an easy
grade for scavenger trucks, but no records were kept of daily procedure to
indicate how construction was continued after the initial levels of the eight
planned cells were filled. A site photograph shows a clay base that was the
start of the landfill, and is captioned "2-ft of blue clay forming base of cell
1."

Although the original layout was generally followed, significant deviations
from design occurred. 1In the original gravel operation, a drainage ditch had
been cut between the south end of Silver Lake and Spring Brook, and later partly
filled with concrete, logs and brush. Cell 8 of the landfill was built over the
ditch but, from boring logs from landfill vents SV-10 and DV-4, the cell does
not seem to have a clay base liner. (Figure 2 shows locations of cells and
vents on the landfill.) Additionally, though the plan designates the region
northeast of the landfill.as a non~dumping area, refuse was found while
augering SV-5 and DV-9 in that area: another sign of deviation from the plan.
Further problems are indicated by a series of letters (1965-1968) between the
FPD and the Public Works Department, through which the FPD accuses the PWD of:
(1) instructing public-works personnel to disregard FPD instructions and
requests; (2) failure to cover refuse at the end of each day; (3) using

insufficient fill between individual refuse cells; (4) using sand and gravel for
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all cover; and (5) complete disregard for design specifications for at least
several months in 1968 when the fill was operated as an open dump. In May, {

1968, FPD personnel refused to be associated further with the project. 1Ia May,

1969, the FPD was given responsibility for forming the clay bottoms and side I .
berms. =
The landfill was completed in 1973. The last refuse was buried just below -
the 800-ft elevation level in the western (cell 4) area, and 50 to 60 ft of clay z
were added to form the final hilltop which, at 846 ft elevation and 150 ft above )
the surrounding land, is the highest local point (now called Mount Hoy). The g
hill covers about 40 acres and contains about one million cubic yards of refuse,
and an equal volume of natural fill (cf. the original area and refuse/fill ratio Tﬁ
specifications, above). The hill is covered to final grade with between two and 3
fifteen feet of cover variably composed of sand, gravel, and (often very little) o
clay, and was finished with four inches of topsoil, which was vegetated. i
In the early 1970's, the Blackwell Concept was nationally hailed as an

-

efficient solution to the dual problem of waste disposal and the need for urban
green space. It was written up in several popular publications, including
Fortune (Sanford, 1970) and National Geographic (Blair and Young, 1970).
Community planners and environmental studies classes visited the site.

Even before completion of the landfill, G. Hughes, ISGS hydrogeologist, had

—_—

recognized the experimental nature of the Blackwell project and initiated

several studies of the site.

Post-Construction Phase

Leachate levels were recorded in a well installed in the landfill in 1968

— — r—

by 1SGS. They rose about 5 ft per year until 1970, then at about 1 ft/year

until 1980, when they stabilized in that section at about 760 ft. Because the
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increases correlated with increased cover material placed on the landfill, it
was concluded that the rising level was caused by compaction rather than
infiltration of surface water,

In the early 1970's the ISGS, supported by a grant from the Illinois
Institute for Environmental Quality (later Illinois Environmental Protection
Agency, IEPA), installed ten monitoring wells: two in the landfill, and eight
around the perimeter. However, laboratory analyses of monitoring-well samples
were not conducted until 1980. 1In 1980, the consulting firm SMC Martin (King of
Prussia, Pennsylvania) conducted an unpublished environmental study of the
Blackwell site as part of a U.S. Environmental Protection Agency contract to

compare landfill designs. Their draft results, sent to the FPD, suggested that:

~infiltration would produce 180,000 gallons of leachate annually; that the

resultant groundwater mound would be distributed radially and join the regional
gradient to the southwest; and that the flow paths would be short and
attenuation negligible, although contaminants would be significantly diluted and
dispersed as they discharged toward the West Branch of the DuPage River or into
the dolomite bedrock aquifer,

Eldredge Engineering was retained bv the FPD to evaluate the SMC Martin
report. Eldredge's criticisms included the following: the monitoring wells were
not capable of giving representative samples; SMC overestimated infiltration
and, therefore, lea;hate; that attenuation and chemical interaction within the
£111 were not considered. They also stated that the groundwater mound was the
result of capillary attraction and the ability of the more absorbent materials
to retain water above the surrounding soils.

In early 1980, brown leachate seeps were noted around the landfill.
Eldredge called for a more comprehensive monitoring program and contracted with

Testing Services Corporation (TSC) to place 12 new wells; 5 to bedrock. They
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concluded that the leachate seeps were caused by "localized conditions" and
could be mitigated by regrading and redirecting runoff with drainage-ways and
culverts, and that because the water quality in the up-gradient and down- |
gradient wells was similar, the landfill had not degraded the groundwater
quality.

Leachate seeps continued despite the recommended landscaping. The FPD then
suspected that natural gas build-up within the hill was expelling liquid and
causing fissures which allowed increased infiltration of surface water. 1In
spring, 1982, 16 gas vents and three more perimeter monitoring wells were
installed.

In the spring of 1983, the FPD allocated funds to conduct quarterly
sampling for organic and inorganic contaminants. Several of the volatile
organic compounds (VOC's) from EPA's priority list (USEPA, 1973)
were found at monitoring points south and west of the hill. More monitoring
wells were emplaced; Although samples of surface water from the site were
uncontaminated, as a precautionary measure the FPD kept the swimming beach -- a
prime attraction of the Preserve -~ closed in 1985 and 1986.

In September, 1984, Dan Raviv and Associates were retained by the FPD to
assess the potential impact of the VOC's ar1 to make recommendations about
further use of the swim beach. Raviv identified the landfill as the source of
VOC contamination, calcul#ting the total volume of refuse at 43 million cubic
feet. Finding no systematic variation in individual organic contaminants with
time, he summed all detected VOC's into a single parameter, Total Volatiles
(TV's), and noted that there was a generally decreasing pollutant trend in TV's
between December 1983 and September 1984 .(Table 2). Raviv calculated that the
landfill contains about 50 million gallons of. leachate and noted that, although

there is no immediate threat of contaminating surface water or the dolomite
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aquifer, that potential remains. He recommended that the swim beach be kept
closed, that the VOC monitoring program be continued, and that a groundwater

model be developed to aid in assessment of long-term prediction and migration,

Table 2. Contaminant Trends Recorded in Monitoring Wells, Dec., 1983-Sept. 1984

(Dan Raviv and Associates/DuPage County FPD).

Number of Wells Percentage Behavior
19 42 Zero Concentration (0.30 ppb TV)
16 36 TV present but no trend
5 11 Increasing concentration
5 11 Decreasing concentration

Summary and Conclusions from Historical Research. The history of the Blackwell

site has been elucidated through research of the diverse records of the FPD.
From the abbreviated version above, it is clear that Blackwell Concept, an
innovative approach to solving environmental problems, had a flaw: The landfill
leaks leachate. The problem arises from the combination of two factors. First,
the site is unfavorable, because of the extensive glacial sand-and-gravel
aquifer, the underl&ing bedrock aquifer, and the incomplete clay cover. Second,
the landfill as constructed did not follow the design criteria., The working
design by Rose did not follow Sheaffer's original plan; the area and volume were
vastly increased, the ratio of waste to fill was worsened, and the proposal for
a leachate collection system was dropped. The construction fhen failed to
follow the working design. Although the layout plan was followed, the fefuse

disposal procedures were ignored, the construction changed the hydrologic
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regime, and the landfill basal clay liner and cover layers were, in part,
misconstructed using inappropriate materials. The landfill therefore took on
water during construction and leaked leachate later. However, the use of gfavel
for the cover may have, paradoxically, minimized infiltration into the refuse by

intercepting it and by reducing cracking of the clay cover where it exists.
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3. HYDROGEOLOGY OF THE BLACKWELL SITE

Geology

The Blackwell Forest Preserve is located in west-central DuPage County in
northeastern Illinois (Figure 1). The area is within the glaciated Central
Lowland Province and is covered with glacially derived unconsolidated sediments.
The surface topography, which bears little relation to the buried bedrock
topography, slopes broadly from northwest to southeast across the county with a
total relief of about 245 ft. The most prominent natural features in the area
are a series of concentric moraines roughly parallel to the Lake Michigan shore.
The East and West Branches of the DuPage River, the Des Plaines River in the
west, and the Fox River in the east provide the main surface drainage, flowing
generally southward between the morainal ridges. The highest landscape features
in the county are, in fact, the landfills.

In total, 55 wells and boreholes have been drilled across the Blackwell
site (Figure 3); of these, 16 penetrate the bedrock. Detailed strata logs are
available from most of these holes, and additionally split-spoon samples of the
unconsolidated mat:rial and some cores of the bedrock were obtained. The site
geology has been determined from this information using sections and maps.

The bedrock underlying northern Illinois is a thick sequence of Paleozoic
sedimentary rocks following major structural features. DuPage County lies on
the northeastern flank of the Kankakee Arch, which separates the Michigan and
Illinois Basins to the east and south respectively. The rocks are folded into a
serie- of gentle anticlines and synclines, and broadly dip east and southeast at
about 10 ft per mile.

Silurian rocks form the upper be&rock in the immediate area. At the top

are the dolomites of the Niagaran Series, comprising three formations: the
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lowest shaly dolomite, the middle ranging from a clean dolomite to silty,
argilllaceous, and cherty dolomite, and the upper characterized by reef strata.
Beneath the Niagaran are shaly dolomites of the Alexandrian Series, and beneath
these, separating the Silurian rocks from the thick sandstone, limestone, and
dolomite sequence of the Cambrian and Ordovician, is the Ordovician Maquoketa
Formation, consisting mainly of shaly dolomites and shales with dolomite
interbeds.

The bedrock surface, subecropping beneath the glacial drift cover, exhibits
a subdued relief created by pre-glacial stream erosion and modified by glacial
erosion. (Horberg, 1950; Suter et al., 1959; Willman, 1971). The resistant
Niagaran dolomite formed a wide cuesta, whose western escarpment was the ancilent
Mississippi-Michigan drainage divide. In Kane County, to the west, the softer
Magquoketa outcrop was a broad vale. The cuesta's eastern backslope carried
eastward-flowing streams in valleys, but is relatively flat and not deeply
dissected; its total relief 1s about 100 ft. DuPage County lies on the eastern
backslope terrain.

Contours on the bedrock surface of the site, drawn from the borehole
information (Figure 4), indicate a norihward slope with a local bedrock high in
the southwest, a valley running east-west across the north edge of the site, and
possibly a minor tributary valley running to it along the western edge. The
bedrock surface relief across the site is 38 ft.

Deposits of the Woodfordian Substage (Wisconsinaun Stage) of the Pleistocene
dominate the surficial materials and surface topography of northerm Illinois.

In Woodfordian time, glacial ice flowing westward from the Lake Michigan basin
overrode the Niagaran cuesta and spread out on a series of lobes to the west and
south. Layers of till and a succession of moraines attest to the repeated

advances and retreats of the ice. The detailed stratigraphy and glacial history



Figure 4.

-18-

Blackwvell
Forest
Preserve

0 500
——J
feet

¢ = wells

contour elevation in feet

Contours of Elevation of the Bedrock Surface,

Blackwell




>
. e

- 19 -

for much of this Woodfordian area have been reconstructed (Willman et al.,
1975), although relationships between till members in several places have yet to
be determined (Johnson et al., 1985). Characteristically, the moraines have
higher topography, rising 30 to 80 ft above the surrounding terrain,
Stratigraphy in the intermorainal areas is complex, consisting of a variety of
sediments: lodgement tills, ablation tills, lacustrine deposits, and outwash
deposits, primarily sands and gravels which form the principal glacial aquifers.

Three till members of the Woodfordian Wedron Formation have been identified
at the Blackwell site: Tiskilwa, Malden, and Yorkville. The Tiskilwa is
generally described as a sandy, pink-tan to reddish brown till; the Malden is
silty yellow-gray to gray, locally sandy, with discontinuous beds of sand and
gravel; and the Yorkville 1s a véry clayey gray till (Willman et al., 1975).

The Tiskilwa mantles the bedrock across the entire site, thinning from
approximately 12 ft in the north to less than 3 ft in the south. In the eastern
part, the Tiskilwa is overlain by 40 to 80 ft of Malden and Yorkville tills,
while to the west, between tﬁe landfill and the DuPage River, it is overlain
directly by up to 30 ft of sand and gravel of the Henry Formation (Batavia
member). This geometry arises because the -“te is located ¥st beyond the
western edge of the West Chicago Moraine, along which the Yorkville till was
deposited. Meltwater from the glacier formed a river which flowed north to
south along the froﬁt of the moraine, dissecting and eroding previously
deposited till, and depositing the Henry outwash sand and gravel.

Detailed stratigraphic analysis was conducted for the Fermi National
Accelerator Laboratory, two miles west of the Rlackwell site, by ISGS (Landon
and Kempton, 1971). Clay mineralogy and texture analysis were used to identify
five stratigraphic units in the glacial deposits. Split-spoon samples from six

borings at the Blackwell site (G131 to G136) were submitted to ISGS for analysis
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and identification, and have been definitively correlated to the Fermi
stratigraphy (B. Curry, ISGS, personal communication to Vagt, 1985).

The borings from Fermi lab show a consistent stratigraphy both vertically
and horizontally. While the general stratigraphy is similar, the borings from
the Blackwell site are less consistent. On the basis of clay mineralogy and
geoﬁorphic position, Curry suggested that most of the materials were deposited
in a supraglacial environment or in a subglacial environment in association with
a large volume of meltwater.

Cross section A-B (Figure 5), from Silver Lake at boring G132 southwest
under the landfill to G133 near Spring Brook, shows that 3 to 12 ft of mixed
composition diamicton, correlated to the Tiskilwa, overlies the bedrock. Its
composition is generally silt or silty sand, somewhat finer to the east. 1In the
eastern part, the Tiskilwa is overlain by 10 to 15 ft of the Malden till, which
is bounded on the bottqm by one foot of sand and gravel overlain by one foot of
laminated silt; the Malden thins and disappears to the west, and was not found
west of the landfill. The Yorkville, the thickest till on the site, is the
"blue clay" which was used in the landfill construction. It is thickest near
Sil!- - Lake, but apr- -~ to thin rapidly to the south and west of the landfill,
being absent at borings G116, G121, and G133. Two units of the Yorkville have
been described at the Fermi site: a lower basal till, separated from an
overlying ablation till.by.a thin layer of finely laminated silt, sand, or
gravel. Many of the boring logs show such a separation at the Blackwell site.

The Henry Formation generally consists of glacial outwash sand and gravel,
locally containing silt beds. It is not overlain by till, but sometimes is
continuous with sandy deposits that intertongue with tills. Although not found
at the Fermi site, the Henry, in the form of the Batavia outwash member, is

found extensively at Blackwell, dominating the glacial section in the westerm
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part and lying over most of the site. Though no borings have been made south of
the swim lake, it is thought that the Yorkville thins south and the Henry

dominates in that region also.

Hydrostratigraphy

The hydrostratigraphy of northern Illinois has been defined in reports such
as Suter et al. (1959) and Hughes et al. (1966). The deeper Cambrian-Ordovician
aquifers are effectively isolated from the shallower systems by the Maquoketa
Aquifer and are not considered here. The Blackwell site stratigraphy is
summarized in the column in Figure 6. Though regionally the Silurian dolomite
and glacial aquifers are considered to be a single hydrostatic unit, on a local
scale they are separate and distinct. 1In the following sectiohs, the
hydrogeologic units are introduced based on a review of the literature, then
examined on the basis of investigations at the Blackwell site.

Maquoketa Aquitard. The Maquoketa consists of two shale members with an

interbedded dolomite with shale interbeds. 1In reports such as Suter et al.
(1959) and Csallany and Walton (1963), the Formation is cousidered
nonwaterbearing except for occasional small yi:.1ds from crevices in the
dolomite. Walton (1960) suggested an average vertical permeability of 0.00005

gpd/ft? (2.36 x 107°

cm/s) for the Maquoketa in DuPage County. Zeizel et al.
(1962) consider that the M;quoketa is a partial barrier to downward leakage of
water from the shallower aquifers to the Cambrian-Ordovician Aquifer; they show
its thickness in the study area to be about 100 ft. In the context of the
study—-area hydrogeology, the Maquoketa can be considered an effective lower

boundary to the systems of interest.

Dolomite Aquifer. The Silurian dolomite aquifer is the primary water source in

the area. Numerous domestic wells and municipal wells, including the
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Warrenville wells, are within two miles of the landfill which, according to a
piezometric surface map given by Sasman et al. (198l), is within a major
recharge area for the aquifer.

The Silurian dolomite in DuPage County is generally 100-200 ft thick.
Though some wells have been developed into the basal layers of the Alexandrian,
the major water-bearing zones are found in the Niagaran dolomite, especially in
the upper fifty feet. Primary porosity contributes little to the water-bearing
characteristics; most of the water flows through a network of joints and
fissures. Joints observed in quarries, tunnels, and outcrops are seen to be
irregularly spaced, often tight but often fairly wide, with widths up to one
foot (Zeizel et al., 1962). Although some openings are clay-filled, most
are open to flow. Widening is common where joints and fractures intersect shaly
layers; smaller horizontal solution openings exist along bedding planes,
particularly in dolomites above shaly zones. In general, enlargement of joints
by weathering and solution has been greatest in the upper layers.

Well yield varies from place to place and is strongly related to the size
and number of interconnected joints. That these openings are well connected is
indicated by the reliability of water gources, the generally high yields, and
the relative uniformity of the potentiometric surface (Zeizel et al., 1962).
According to Suter et al. (1959), shallow dolomite wells in NE Illinois range in
specific capacity from 0.1 to 500 gpm/ft. Csallany and Walton (1963) report on
two tests in DuPage County: at Wheaton (near the Blackwell site) and at Argonne
National Laboratory (in the SE corner of the county). Transmissivities were
61,0C0 and 44,000 gpd/ft (758 and 546 mz/day) and storativities were 3.5 x 10—4
and 9 x 10-5 respectively. Interference was noted between wells more than one
half-mile .apart, indicating that water-yielding openings extend for

considerable distances. Sasman et al. (1981) calculate the overall specific
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yield of the dolomite aquifer in DuPage County at 0.017, and note that yields of
wells are generally higher when the dolomite 1s overlain by basal
sand-and-gravel deposits. They also note that withdrawals from the dolomite
exceed potential yield in DuPage County, causing excessive withdrawal from
storage and dewatering of the aquifer in wide areas.

The bedrock surface may have particular hydrogeological significance. It
is well established that the exposed, weathered layers of bedrock in unglaciated
regions are zones of extensive permeability development, especially in carbonate
rocks where solution opens the joints and fractures. For example, the
Cambrian-Ordovician limestones and dolomites exposed in central Pennsylvania
host a very active groundwater flow system (Parizek, White, and Langmuir, 1971).
Additionally, shallow processes enhancing permeability in consolidated rocks
types include stress-relief fracturing along valleys (Wyrick and Borches, 1281).
Because the latter are often related to valleys, and because in normal
topography groundwater flow and solution are concentrated toward valleys,
valleys tend to be the zones of greatest bedrock permeability.

In pre-Pleistocene times, the exposed bedrock surface was subjected to these
permeability-enhancing processes. Although the shallowest features may have
been destroyed by glacial erosion, it seems probable that at least some of the
relict enhanced permeability of the bedrock surface remains, and that
furthermore it is related to the buried topography (Suter et al. 1959). The
uppermost bedrock forms an extensive aquifer beneath the glacial cover. It can
accept water from the overlying glacial aquifers ~- which are locally in direct
continuity with it -~ but may shunt it laterally. Contaminants may be deflected
and appear in unexpected positions and, because the localized fracture

permeability may be very high, with unexpected rapidity.
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Glacial Aquifer. 1In DuPage County, only about 2% of water is pumped from

glacial aquifers, compared to 68% from the dolomite aquifers and 30X from deeper
sandstones (Sasman et al., 1981). However, the glacial aquifers are the major
recharge sources for the deeper aquifers; a strong correlation has been noted
between the yield'in dolomite wells and the occurrence of overlying
coarse-grained, saturated, unconsolidated deposits (Schicht et al., 1976). The
glacial aquifers are also vulnerable to contamination from surface activities
and can transmit contaminants to glacial wells, to surface waters, and to the
deeper aquifers.

Glacial-outwash sands and gravels are aquifers on a local, shallow scale,
and can be highly permeable. Zeizel et al. (1962) report that specific
capacities of sands and gravels in DuPage County range from 1.0 to 40.7 gpm/ft
(16.6 to 676.1 m2/day), and that the potential yield is often high enough to
support industrial or municipal well development. Berg, Kempton and Cartwright
(1984), in a study of the contamination potential for shallow aquifers in
Illinois, note that clean sand and gravel can have hydraulic conductivities
greater than 1 x 10_3 cm/s (20 gpd/ftz), while values for silty sand can be as
low as 1 x 10'-5 cm/s (0.2 gpd/ftz).

The till units are aquitards, limiting groundwater movement. Clayey tills
in Illinois have hydraulic conductivities in the range 1 x 10-9 to 1l x 10_7 cm/s
(2 x lO_5 to 2 x 10—3 gpd/ftz) while tills with less than 25X clay range from 1
x 10-8 to 1 x 10-6 cm/s (2 x 10-4 to 2 x 10-2 gpd/ftz), and gravelly tills can
be more permeable still (Berg, Kempton, and Cartwright, 1984). Grisak et al.
(1976) have shown that the field (bulk) hydraulic conductivity of fractured till
can be up to three orders of magnitude greater than the laboratory conductivity,

Evaluation of Hydraulic Properties

The purposes of evaluating the hydraulic properties of the geological

materials at the site were:
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(1) To test and elaborate the qualitative classification of hydrostratigraphy,
presented above;
(2) To delineate the variations in hydraulic characteristics across the site,
and hence the controls of groundwater flow and contaminant transport;
(3) To obtain quantitative data from which estimates of flow quantities can be
made and which can be utilized later in numerical modeling.

Hydraulic properties were determined from laboratory and field (pumping
test) methods. Methodology and results are presented below.

Laboratory Analysis. Representative samples of each unconsolidated unit from

the Blackwell site were obtained by split-spoon sampling of boreholes and tested
in the laboratory for total porosity and permeability.

Several samples of the coarser units were weighed dry, saturated, and
reweighed to calculate total porosity. Sand and gravel samples had porosities
of 0.21-0.23; silt samples had porosities of about 0.30.

Permeabilities were obtained from disturbed samples of the non-clay
deposits, using a SOILTEST K-605 falling-head permeameter following the pro-
cedures outlined in Todd (1980). Each sample was 6.5 to 7.0 cm long and 6.35 cm
in diameter. The falling-head formula used (K605 operating instructions) was:

Q* L log M1

———

13.76 * ¢t * (hl - h,) h

2

coefficient of permeability, cm/sec

~
n

where

Q = flow, cm3/sec

r
"

length of sample, cm

t = time, sec
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h1 = initial height of water column above chamber
outflow port, c¢m
h2 = final height of water column above chamber

outflow port, cm

The results (Table 3) from the permeameter tests are at best only very
rough estimates of the field values of permeability: the samples are disturbed
and recompacted in handling, and the laboratory results are only point values
which may neglect larger-scale permeability controls such as jointing in the
tills. Indeed, it proved impossible with the equipment available to obtain
permeability measurements for the tighter tills (the clayey Yorkville, for
example). However, in a broad sense the results give a comparison between
different geologic units.

Pumping Tests. Pumping tests were conducted at 27 monitoring wells, using a

12-15 gpm submersible pump. Hydraulic conductivities varied from very high
(greater than 1 cm/sec) to extremely low (less than 5 x 10_7 cm/sec). High
values were common in the outwash and the dolomite. Wells in these materials
were pumped for times ranging from ) to 1 hour; though these times are quite
short, the proximity of recharge boundaries coupled with high permeabilities and
low storativities resulted in rapidly stabilized drawdowns in most wells. 1In
addition, the limited pumping rate possible with a pump which will fit into a
four-inch well limited the maximum possible d